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PURPOSE: To enhance the conversion efficiency of 
the generated force of a piezoelectric element to ink 
pushing-out force in an ink jet head ejecting the ink 
in a pressure chamber by pressure. 
CONSTITUTION: In an ink jet head wherein pressure 
is applied to a pressure chamber having ink received 
therein to emit ink, a nozzle plate 20 having ink jet 
nozzles 21, the pressure plate 22 provided in parallel 
to the nozzle plate 20, a wall member 24 having 
elasticity and connecting the nozzle plate 20 and the 
pressure plate 22 to form a pressure chamber and 
the piezoelectric actuator 23 fixed to the pressure 
plate 22 and driving the pressure plate 22 so as to 
deform the wall member 24 are provided. An ink 
supply port is provided to the part having elasticity of 
the wall member 24. 
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♦ NOTICES ♦ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by connputer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the Inkjet head which applies a pressure to the pressure room in which ink is 
held, and spouts said ink of said pressure interior of a room The nozzle plate which has a 
nozzle for spouting ink, and said nozzle plate and the pressure plate formed in parallel. The 
ink JIEKKU head characterized by having elasticity and having the wall material which 
connects said nozzle plate and said pressure plate, and forms said pressure room, and the 
electrostrictive actuator which drives said pressure plate so that it may be fixed to said 
pressure plate and said wall material may be made to transform. 

[Claim 2] It is the Inkjet head characterized by said wall material consisting of elastic 
members in the ink jet head of claim 1. 

[Claim 3] Said wall material is the Inkjet head of claim 1 characterized by having the 
structure which carried out the laminating of a member with rigidity high in the Inkjet head of 
claim 1, and the rigid low elastic member. 

[Claim 4] The ink jet head characterized by preparing the feed hopper for supplying ink to 

said pressure room at the high member of said rigidity in the Inkjet head of claim 3. 

[Claim 5] The Inkjet head characterized by preparing the feed hopper for supplying ink to 

said pressure room at said elastic member in the Inkjet head of claim 3. 

[Claim 6] The Inkjet head characterized by preparing the slit for preventing interference at 

the pressure room which adjoins said elastic member in claim 2 or the Inkjet head of 3. 

[Claim 7] It is the ink jet head characterized by being that by which the negative polarity 

drive of said electrostrictive actuator is carried out in the ink jet head of claim 1. 

[Claim 8] The Inkjet head to which said elastic member is characterized by Young's modulus 

consisting of a member of the range of 1x105 Pa - 1x109 Pa in claim 2 or the Inkjet head of 

3. 

[Claim 9] The Inkjet head characterized by hardening in the ink jet head of claim 2 after said 
elastic member prints liquefied elastic material to said nozzle plate. 

[Claim 10] The ink jet head characterized by hardening in the Inkjet head of claim 3 after 
said elastic member prints liquefied elastic material on the whole surface of the high member 
of said rigidity. 

[Claim 11] The Inkjet head characterized by said elastic member consisting of rigid low 
adhesives in claim 2 or the ink JITTO head of 3. 

[Claim 12] The Inkjet head to which said elastic member is characterized by consisting of 
bellows in claim 2 or the ink jet head of 3. 

[Claim 13] The ink jet head to which said electrostrictive actuator is characterized by being 
prepared between said nozzle plates and said pressure plates in the Inkjet head of claim 1. 
[Claim 14] The ink jet head characterized by preparing ftjrther the common supporter for 
holding said pressure plate, and the rib which connects said pressure plate to said common 
supporter in the Inkjet head of claim 1. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001 ] (Table of contents) 

The technique of the Field of the Invention former ( drawing 43 thru/or drawing 44 ) 
Technical-problem The means for solving a technical problem which invention tends to solve 
( drawing 1 ) 

Explanation of the operation (example a) ink jet head ( drawing 2 thru/or drawing 1 6 ) 

(b) Explanation of a multi-nozzle head ( drawing 1 7 thru/or drawing 42 ) 

(c) The explanation effect of the invention of other examples [0002] 

[Industrial Application] This invention applies a pressure to the pressure room in which ink is 
held, and relates to the ink jet head which spouts ink 

[0003] Image formation equipments, such as a copying machine, a printer, and facsimile 
apparatus, are used briskly. With such equipment, since a configuration is simple, the ink jet 
printer is used. In this ink jet printer, ink is blown off from an ink jet head, and an image is 
formed on a record medium. 

[0004] Also in this ink jet head, a pressure is impressed to the ink of the pressure interior of 
a room, and the thing which makes ink inject is used. In this type of thing, what has the good 
conversion efficiency to the ink injection to impressed pressure is desired. 
[0005] 

[Description of the Prior Art] The explanatory view of the 1st conventional technique, 
drawing 44 (A), and drawing 44 (B) of drawing 43 (A) and drawing 43 (B) are the explanatory 
views of the 2nd conventional technique. 

[0006] As shown in drawing 43 (A), in the pressure room 2, ink is full. The nozzle plate 1 has 
the nozzle 6 for spouting ink. The diaphragm 3 is formed in parallel with a nozzle plate 1. The 
piezo-electric element (electrostrictive actuator) 4 for driving a diaphragm 3 is stuck on one 
side of this diaphragm 3, The electrode 5 of the pair for impressing an electrical potential 
difference to a piezo-electric element 4 is formed in the vertical side of this piezo-electric 
element 4. 

[0007] Between this nozzle plate 1 and diaphragm 3. the wall material 8 which forms the 
pressure room 2 is formed. The wall material 8 consists of hard ingredients. And the feed 
hopper 7 which supplies ink is formed in the pressure room 2 at a part of wall material 8. 
[0008] Actuation of this configuration is explained. As shown in drawing 43 (B), an electrical 
potential difference is impressed so that an electrode 5 may be made to contract a piezo- 
electric element 4. This contracts a piezo— electric element 4. However, the side connected to 
the diaphragm 3 of a piezo-electric element 4 cannot be contracted. For this reason, a 
difference is made to the amount of contraction on the top face and inferior surface of 
tongue of a piezo-electric element 4. 

[0009] Thereby, a piezo-electric element 4 and a diaphragm 3 curve to the pressure room 2 
side. By this cun/e, a pressure is applied to the pressure room 2. For this reason, the ink in 
the pressure room 2 is extruded, serves as the ink particle 9 and jumps out of a nozzle 6. 
This approach is the d31 so-called mode in which a piezo-electric element 4 is made to 
expand and contract in parallel with a diaphragm 3. Similarly, there is aliso a thing in the d33 :. 
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so-called mode which makes a piezo-electric element 4 expand and contract at right angles 
to a diaphragm 3. 

[0010] Drawing 44 (A) is drawing showing other conventional examples (the July 9, Heisei 3 
application and Japan patent application [ Heisei 3 ] No. 511685 specification, international 
patent application number POT JP 91/00916, International Patent Publication number WO 
92/00849). 

[0011] As shown in drawing 44 (A), the laminating of a hard member 8 and a hard elastic 
member 11 is carried out, and the wall material prepared between the nozzle plates 1 and 
diaphragms 3 which have a nozzle 6 is constituted. And as a driving means, the wire dot head 
12 counters a diaphragm 3, and is prepared. 

[0012] This actuation is explained. As shown in drawing 44 (B), a diaphragm 3 is pushed by 
the wire drive by the wire dot head 12. Thereby, a diaphragm 3 compresses an elastic 
member 1 1 and applies a pressure to the pressure room 2. thereby, it is a jump about the 
pressure room 2 to ink — it is a *****:|c thing. 
[0013] 

[Problem(s) to be Solved by the Invention] However, there was the following problem with the 
conventional technique. 

[0014] ** The perimeter of a diaphragm 3 is being fixed to the wall of the pressure room 2 
with the 1st conventional technique shown in drawing 43 (A). For this reason, a curve of a 
diaphragm 3 generates big stress into a connection part with the wall of the pressure room 2 
of a diaphragm 3. Since the diaphragm 3 is vibrating by several kHz, it has a possibility that a 
lifdng and its connection may fracture fatigue breaking with this stress. 
[0015] ** With the 1st conventional technique shown in drawing 43 (A), the force which a 
piezo-electric element generates becomes the sum of the force which extrudes ink, and the 
force of incurvating a diaphragm 3. However, since the perimeter of a diaphragm 3 is being 
fixed to the wall of the pressure room 2, the big force is needed in order to incurvate a 
diaphragm 3. Consequently, the force which extrudes ink decreases. For this reason, the 
conversion efficiency to the knockout force of ink over the generating force of a piezo- 
electric element is bad. 

[0016] ** When the generating force of a piezo-electric element is set constant, in order to 
make the curve of a diaphragm 3 into max, it is necessary to make it a piezo-electric element 
push the core of a diaphragm 3 with the 1st conventional technique shown in drawing 43 (A). 
That is, if the core of a diaphragm 3 is not pushed, the curve of a diaphragm 3 will become 
unsymmetrical to a core, and the force which extrudes ink will decrease. The size of a 
diaphragm 3 needs to suppress the assembly precision of a head to dozens of micrometers or 
less, in order to push the core, since it is about abbreviation Immximm. For this reason, an 
assembly is difficult. 

[0017] ** With the 2nd conventional technique shown in drawing 44 (A), as shown in drawing 
44 (B), even if the wire dot head 1 2 stops, residual vibration remains in a diaphragm 3. When 
the amplitude of this residual vibration is larger than a certain threshold, an ink particle is 
formed again. Thereby, it blows off from a nozzle and the satellite particle 10 is generated. 
Since the head is blowing off the ink particle, moving, if a satellite particle exists, a dot will be 
printed only for the number of satellite particles in the migration direction of a head. For this 
reason, degradation occurs in a quality of printed character, like that a character width 
becomes thick and a character fades. 

[0018] ** With the 2nd conventional technique shown in drawing 44 (A), from the purpose of 
setting aside an ink head and a drive part it dissociates and a diaphragm 3 and the 
pressurization device of the wire dot head 1 2 have clearance. For this reason, a diaphragm 3 
is driven to the direction of a nozzle, and hard flow, and ink is attracted in the pressure room 
2, it drives in the direction of a nozzle after that, and the drive approach with the sufficient 
effectiveness which spouts ink, and the so-called negative polarity drive approach cannot be 
done. 

[0019] Therefore, the purpose of this invention is to offer the ink jet head for making high * 
conversion efficiency from the generating force-to the ink extrusion force of'a pie 
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element 

[0020] Moreover, other purposes of this invention are to offer the ink jet head for making 
endurance of a head high. 

[0021] Furthermore, another purpose of this invention is to offer the ink jet head for making 
the assembly of a head easy. 

[0022] Furthermore, other purposes of this invention are to offer the ink jet head for 
preventing generating of a satellite particle. 

[0023] Furthermore, another purpose of this invention is to offer the ink jet head for enabling 

a negative polarity drive. 

[0024] 

[Means for Solving the Problem] Drawing 1 (A) and drawing 1 (B) are the principle Figs, of 
this invention. 

[0025] In the Inkjet head which this invention applies a pressure to the pressure room 26 in 
which ink is held, and spouts said ink in said pressure room 26 The nozzle plate 20 which has 
the nozzle 21 for spouting ink, and said nozzle plate 20 and the pressure plate 22 formed in 
parallel, It has elasticity, and it is fixed to said pressure plate 22 with the wall material 24 
which connects said nozzle plate 20 and said pressure plate 22, and forms said pressure 
room 26, and has the electrostrictive actuator 23 which drives said pressure plate 22 so that 
said wall material 24 may be made to transform. 
[0026] 

[Function] This invention constitutes the wall material 24 of the pressure room 26 from a 
spring material. And this wall material 24 is made to transform through a pressure plate 22 by 
the electrostrictive actuator 23 fixed to the pressure plate 22. Thereby, the volume in the 
pressure room 26 is changed and ink is extruded. 

[0027] That is, the pressure plate 22 which cannot curve easily is used instead of a 

diaphragm. And drive a pressure plate 22 by the electrostrictive actuator 23, the wall material 

24 is made to transform, and the volume in the pressure room 26 is changed. If it does in this 

way, since a diaphragm will not be used, fatigue breaking accompanying vibration can be 

prevented. Generating of a satellite particle can also be prevented with this. 

[0028] Moreover, since a pressure plate 22 is extruded without incurvating a diaphragm, ink 

injection energy can be raised. And since the electrostrictive actuator 23 is fixed to a 

pressure plate 22, a negative polarity drive is possible and, thereby, ink can be injected 

efficiently. 

[0029] 

[Example] 

(a) The explanatory view 2 of an ink jet head is the 1st example sectional view of the ink jet 
head of this invention. 

[0030] As shown in drawing 2 , the pressure plate 22 is formed in parallel with the nozzle 
plate 20 which has the nozzle 21 for ink jet The pressure plate 22 consists of metaled sheet 
metal. The thickness of this pressure plate 22 is thickness not curving when an 
electrostrictive actuator 23 pushes a pressure plate 22. For example, metals, such as nickel 
with a Youngs modulus of 2.2x101 1 Pa (Pa is a pascal and Pa=N/m2X are used by about 20 
micrometers in thickness. 

[0031] Between the nozzle plate 20 and the pressure plate 22, the elastic member 24 which 
constitutes wall material is formed. This wall material 24 is formed in the perimeter of the 
pressure room 26, and forms the pressure room 26. As this elastic member 24, about [1x105 
Pa-1x109Pa ] rubber or resin has desirable Young's modulus. In this example. Youngs 
modulus uses 9.6x1 05Pa silicone rubber. Moreover, the height of this elastic member 24 is 
about 60 micrometers. 

[0032] In this pressure plate 22, the piezo-electric element (electrostrictive actuator) 23 has 
fixed with adhesives. The electrode 25 is formed in the upper and lower sides of this piezo- . 
electric element 23. A piezo-electric element 23 is the thing in the d33 niode. Therefore, it 
expands and contracts in the vertical direction of drawing by inipression of the ^electrical n - 
^poteritjal difference to. an electrode 25. : ; ^ > /-tW^^s . ' ::v - Noi;: ic:, v ? . ^ 
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[0033] Moreover, as for the wall material 24, the slit 28 is formed between the wall material 
24 of the next pressure room. This prevents interference between pressure rooms. 
[0034] In this example, if an electrical potential difference is impressed to a piezo-electric 
element 23, a pressure plate 22 will push and contract the wall material 24 according to the 
generating force of a piezo-electric element 23. Consequently, the parallel displacement of 
the pressure plate 22 is carried out, and it extrudes the ink in the pressure room 26. 
[0035] In addition, this example shows the example of a drive in the d33 mode. However, an 
electrode 25 is attached to the side face of right and left of a piezo-electric element 23, and 
the same effectiveness is acquired also in the d31 mode in which a piezo-electric element 23 
is made to expand and contract in the vertical direction of drawing. 

[0036] Moreover, increase of a variation rate or the generating force can be aimed at by 
making the unit which sandwiched the piezo electric crystal for the electrostrictive actuator 
with the electrode of a pair into the structure which carried out the laminating. 
[0037] Thus, if constituted, since curve actuation of a diaphragm will not be used, fatigue 
breaking can be prevented. Since energy required for a curve can both be abbreviated to if 
fastidious, energy which a piezo-electric element 23 generates can be made into ink injection 
energy as it is. Moreover, since a diaphragm is not curved, positioning accuracy does not 
need to be high. Furthermore, since the piezo-electric element 23 has stuck to the pressure 
plate 22, there is no residual vibration and generating of a satellite particle can be prevented. 
[0038] Drawing 3 is [ the straight polarity drive actuation explanatory view, drawing 5 (A), or 
drawing 5 (F) of the 1st modification sectional view, drawing 4 (A), or drawing 4 (E) of an ink 
jet head of this invention ] the negative polarity drive actuation explanatory view. 
[0039] In drawing 3 , the same notation has explained the same thing as what was explained 
by drawing 2 . The spring material constitutes the wall material 24 whole from the example of 
drawing 2 . The wall material 24 is made into the laminated structure of the rigid high wall 24- 
1 and an elastic member 24-2 in this modification. The rigid high wall 24-1 has a metal or 
Young's modulus suitable for resin IxlOIOPa or more. Moreover, the height of the rigid high 
wall 24-1 is 50 micrometers, and the height of an elastic member 24-2 was set to 10 
micrometers. 

[0040] As an elastic member 24-2. Youngs modulus uses the silicone rubber of 9.6x105 Pa in 
this example. 

[0041] The laminated structure of a rigid high wall 24-1 and a rigid high elastic member 24-2 
is created as follows. After forming the 1 acidity-or-alkalinity silicone rubber which has 
become liquid-like, or 2 acidity-or-alkalinity silicone rubber on the rigid high wail 24-1 by 
print processes, such as screen-stencil, and carrying out alignment of the pressure plate 22, 
it is made to harden at ordinary temperature or an elevated temperature (about 120 degrees 
C), and forms in plate-like part material. 

[0042] In this example, the ink feed hopper 27 for supplying ink in the pressure room 26 is 
formed in the above-mentioned rigid high wall 24-1. Moreover, to the pressure plate 22, the 
piezo-electric element 23 has fixed with adhesives 30. The electrode 25 is formed in the 
upper and lower sides of this piezo-electric element 23. A piezo-electric element 23 is the 
thing in the d33 mode. Therefore, it expands and contracts in the vertical direction of drawing 
by impression of the electrical potential difference to an electrode 25. 
[0043] This example constitutes only a height part required for deformation among the wall 
material 24 from an elastic member 24-2. This prevents the curve of the wall material 24. For 
this reason, the ink jet conversion efficiency of energy can be raised more from the energy of 
a piezo-electric element 23. 

[0044] Drawing 4 (A) thru/or drawing 4 (E) explain the straight polarity driving method. This 
driving method impresses a straight polarity pulse as shown in a piezo-electric element 23 at 
drawing ^ (A), pushes a pressure plate 22 in the direction of a nozzle in an one direction, and 
injects ink 

[0045] Drawing 4 (B) is an initial state which is not impressing the electrical potential 
•difference. Time-of-day t=t2 When it sets 3nd^h electrical pbtentiardi^^ is impressed ' 

to a piezo-electric element 23, a pressure plate 22 pushes and draws in its elastic- member ? • 
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24-2 according to the generating force of a piezo-electric element 23. As shown in drawing 4 
(C) consequently, the meniscus which is an ink surface part is protruded out of a nozzle 21 
with the variation rate of a pressure plate 22. As for the perimeter of overflowing ink, the 
pressure in ink declines rapidly for air. 

[0046] Furthermore, if applied voltage is raised, further, the parallel displacement of the 
pressure plate 22 will be carried out, and the pressure in the pressure room 26 will rise. As 
shown in drawing 4 (D), the amount of ink from a nozzle 21 increases at this time. 
[0047] If a piezo-electric element 23 stops as shown in drawing 4 (E), the variation rate of a 
pressure plate 22 will also be stopped rapidly. Although a flow of the ink in the pressure room 
26 is also stopped, it dissociates soon and the ink which came out of the nozzle serves as an 
ink particle in order to move forward according to inertia. 

[0048] Next, drawing 5 (A) thru/or drawing 5 (F) explain the negative polarity driving method. 
As shown in drawing 5 (A), this driving method drives a piezo-electric element 23 by the 
triangular wave in the negative direction. By this, drive a pressure plate 22 to the direction of 
a nozzle, and hard flow once, attract ink to the pressure interior of a room, it is made to 
return in the direction of a nozzle after that, and ink is injected, 

[0049] Drawing 5 (B) is an initial state which is not impressing the electrical potential 
difference. As shown in drawing 5 (C), when an electrical potential difference is impressed to 
a piezo-electric element 23, a pressure plate 22 is displaced to a nozzle and hard flow 
according to the generating force of a piezo-electric element 23. A meniscus is drawn in a 
nozzle 21 with the variation rate of a pressure plate 22. 

[0050] When applied voltage to a piezo-electric element 23 is made into zero, the piezo- 
electric element 23 returns to the original location. At this time, the pressure plate 22 also 
returns to the original location. As shown in drawing 5 (D). a meniscus also begins to move. 
And since the meniscus is shut up in the pipe-like nozzle 21, the pressure buildup of the 
pressure room 26 by the variation rate of a pressure plate 22 is transmitted to the head of a 
meniscus. In order that an above-mentioned pressure may act on the meniscus and ink which 
move in the inside of a nozzle 21 continuously, ink is accelerated until it arrives at nozzle 21 
outlet. 

[0051] Next, as shown in drawing 5 (E), ink has the momentum obtained within the nozzle 21, 
and Jumps out of a nozzle 21. Since total of the momentum of the ink of the moment of 
coming out of a nozzle 21 becomes large, the rate of an ink column becomes larger than a 
straight polarity drive. 

[0052] If a piezo-electric element 23 stops as shown in drawing 5 (F), the variation rate of a 
pressure plate 22 will also be stopped rapidly. A flow of the ink in the pressure room 26 is 
also stopped. However, it dissociates soon and the ink which came out of the nozzle serves 
as an ink particle in order to move forward according to inertia. 

[0053] This straight polarity drive is compared with a negative polarity drive. The rate of an 
ink particle is a rate in v1 and negative polarity about the rate in straight polarity v2 It is v2 
>v1 when it carries out. It becomes. 

[0054] Next, it is referred to as volume VIA to the meniscus and nozzle outlet within a 
nozzle in case a piezo-electric element 23 begins to push ink, and what converted the 
displacement volume of a piezo-electric element 23 into the nozzle part is set to VI P. 
[0055] The volume VI of an ink particle is set to V1=V1P by straight polarity drive. That is, 
since a meniscus is not drawn from a nozzle outlet, it is set to VI A=0. On the other hand, in 
a negative polarity drive, it is set to V1=V1 P-V1 A. Therefore, as for the volume of an ink 
particle, the direction of a negative polarity drive becomes small. 

[0056] Kinetic-energy E which an ink particle has is E=0.5 and m-v2. It is expressed. In a 
negative polarity drive, compared with a straight polarity drive, mass m becomes somewhat 
small, and since a rate v becomes quite targe, kinetic-energy E as total becomes somewhat 
large. That is, the negative polarity of the conversion efficiency from the input energy to an 
electrostrictive actuator 23 to the kinetic energy of an ink particle will be . better. 
[0057] Furthermore, in a.negative polarity drive. sinceMnk is accelerated within a nozzle -21,: 
:the flight direction of .an ink.particle is stabilized. rather than a istraijght polarity drive. v.iV4:u:.v 
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Therefore, in an InkJet; the negative polarity drive is more desirable than a straight polarity 
drive. 

[0058] In this invention, a negative polarity drive is possible at this point. Of course, 
application of a straight polarity drive is not barred. In addition, although this example or the 
example of a drive in the d33 mode is shown, the same effectiveness is acquired also in the 
d31 mode. 

[0059] Drawing 6 is the 2nd modification sectional view of the ink jet head of this invention. 
[0060] In drawing 6 , the same notation has shown the same thing as what was explained by 
drawing 3 . In this modification, the pressure plate 22 is formed every pressure room 26. This 
has prevented a mutual interference of a pressure plate 22. Of course, corresponding to the 
pressure plate 22, the piezo-electric element 23 is formed separately. 

[0061] Drawing 7 is the 3rd modification sectional view of the ink jet head of this invention. 
[0062] In drawing 7 , the same notation has shown the same thing as what was explained by 
drawing 3 . In this modification, the pressure plate 22 is formed every pressure room 26. This 
has prevented a mutual interference of a pressure plate 22. Moreover, corresponding to the 
pressure plate 22, the piezo-electric element 23 is formed separately. Furthermore, the slit 
29 is formed in the elastic member 24-2. This is dividing the elastic member 24-2 into two 
elastic members. 

[0063] For this reason, it can dissociate with the pressure room of the next door of an elastic 
member, and the mutual intervention of an elastic member can be prevented- And the rigid 
high wall 24-2 is sharable with the next pressure room. 

[0064] In these examples, an elastic member 24-2 can also be formed with the adhesives 
which have elasticity. 

[0065] Drawing 8 is the 4th modification sectional view of the Inkjet head of this invention. 
[0066] In drawing 8 , the same notation has shown the same thing as what was shown by 
drawing 3 . 

[0067] As shown in drawing 8 , the wall material 24 consists of rigid high walls 24-1 and 
bellows 31. Bellows 31 is metal. Bellows 31 is used for this example as an elastic member 24- 
2 of drawing 3 . Also in this example, the same operation effectiveness as what was shown in 
drawing 3 is done so. 

[0068] Drawing 9 (A) and drawing 9 (B) are the 5th modification block diagram of the Inkjet 
head of this invention. Drawing 9 (A) is the sectional view, and drawing 9 (B) is the plan. 
[0069] In drawing 9 (A) and drawing 9 (B), the same notation has shown the same thing as 
what was shown by drawing 2 . In this modification, the piezo-electric element 23 of a pair is 
arranged on the side-face outside of the elastic member 24 which constitutes wall material. 
The end of a piezo-electric element 23 is connected to a pressure plate 22, and the other 
end is connected to the nozzle plate 20. 

[0070] Actuation of this configuration is explained. A piezo-electric element 23 is shrunk, a 
pressure plate 22 is drawn to a nozzle plate 20 side, and the pressure in the pressure room 
26 is raised. This injects ink. 

[0071] With this configuration, the same effectiveness as what was shown in drawing 2 is 
done so. Furthermore, thickness of a head can be made thin. 

[0072] Drawing 1 0 (A) and drawing 10 (B) are the 6th modification block diagram of the ink jet 
head of this invention. Drawing 1010 (A) is the sectional view, and drawing 10 (B) is the plan. 
[0073] In drawing 10 (A) and drawing 10 (B), the same notation has shown the same thing as 
what was shown by drawing 2 . In this modification, a piezo-electric element 23 is arranged 
inside both the elastic members 24 that constitute wall material. The end of a piezo-electric 
element 23 is connected to a pressure plate 22, and the other end is connected to the nozzle 
plate 20. 

[0074]. Actuation of this configuration is explained. A piezo-electric element 23 is shrunk, a 
pressure plate 22 is drawn to a nozzle plate 20 side, and the pressure in the pressure room 
26 is raised. This injects ink. 

.'[0075] With this configuration, the same effectiveness as what was^shown in drawing 2 is ^' 
done so. With this, thickness :pf a head can beimade thin, -i :- : ^: .r:; r r^^^.; • U:-: a- 
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[0076] Drawing 1 1 (A) and drawing 1 1 (B) are the 7th example block diagram of the Inkjet 
head of this invention. Drawing 1111 (A) is the sectional view, and drawing 1 1 (B) is the plan. 
[0077] In drawing 1 1 (A) and drawing 1 1 (B). the same notation has shown the same thing as 
what was shown by drawing 2 . In this modification, the piezo-electric element 23 of a pair is 
formed in the side face of the elastic member 24 which constitutes wall material. This piezo- 
electric element 23 is used in the d15 mode (strike slip mode). One side face of a piezo- 
electric element 23 connects the side face of another side to a pressure plate 22 through an 
attaching member 32 at a nozzle plate 20. 

[0078] When an electrical potential difference is impressed to a piezo-electric element 23, a 
strike slip is started in the direction of an arrow head of drawing, and the variation rate of the 
pressure plate 22 is made to carry out in the nozzle plate 20 direction. This heightens the 
pressure of the pressure room 26 and ink is spouted. 

[0079] With this configuration, while doing so the same effectiveness as what was shown in 
drawing 2 , thickness of a head can be made thin. 

[0080] Drawing 1 2 (A) and drawing 12 (B) are the 8th modification block diagram of the ink jet 
head of this invention. Drawing 1212 (A) is the sectional view, and drawing 12 (B) is the plan. 
[0081] In drawing 12 (A) and drawing 12 (B), the same notation has shown the same thing as 
what was shown by drawing 2 . In this modification, a piezo-electric element 23 is used in the 
d15 mode (strike slip mode). The piezo-electric element 23 of two sheets is stuck, and it 
fixes to the supporter material of the head which is not illustrated through the attaching 
member 33 formed in the side face on either side. 

[0082] If an electrical potential difference is impressed to a piezo-electric element 23, a 
strike slip will be started in the direction of an arrow head of drawing. Thereby, the lamination 
part of a piezo-electric element 23 displaces up, and makes the variation rate of the pressure 
plate 22 carry out in the nozzle plate 20 direction. This heightens the pressure of the 
pressure room 26 and ink is spouted. Also with this configuration, the same effectiveness as 
what was shown by drawing 2 is done so. 

[0083] Drawing 13 (A) and (B) are the 9th modification block diagram of the ink JITTO head 
of this invention, drawing 13 (A) is the sectional view, and drawing 13 (B) is the perspective 
view. Drawing 14 R> 4 (A), (B), and (G) are the explanatory view of operation. 
[0084] In drawing 13 (A) and drawing 13 (B), the same notation has shown the same thing as 
what was shown by drawing 2 R> 2. In this modification, it has prepared in the wall material 24 
which consisted of elastic members in the ink feed hopper 27 in the configuration of drawing 
2 . 

[0085] Drawing 14 (A). (B), and (G) explain actuation. If a pressure plate 22 displaces and it 
generally begins to push ink, some ink will pass along a feed hopper 27, and it will flow 
backwards to the direction of the ink service tank which is not illustrated. Since the amount 
which flows backwards serves as loss of energy, its fewer possible one is desirable. 
[0086] Since the wall material 24 is contracted when extruding ink with a pressure plate 22 
as shown in drawing 14 (B) and drawing 14 (C), the cross section of the feed hopper 27 of the 
wall material 24 also becomes narrow. If a cross section becomes narrow, since passage 
resistance will increase, ink stops being able to flow backwards easily. 
[0087] On the other hand, when attracting ink in the pressure room 26, since the wall 
material 24 is extended, as for the cross section of a feed hopper 27, breadth and passage 
resistance become small. Thereby, ink flows in in the pressure room 26 for a short time. 
[0088] Thus, the function of a valve can be given to feed hopper 27 the very thing by forming 
a feed hopper 27 in the wall material 24. Forthis reason, since loss energy can be reduced, 
ink injection energy can be increased. In addition, the dimension when becoming narrow 
among the cross sections of a feed hopper 27 is good to carry out by several or less times 
the amount (about 1 micrometer) of displacement of a pressure plate 22. . 
[0089] drawing 15 (A) and (B) — the 10th modification sectional view of the ink jet head of 
this invention — it is — drawing 15 (A) — the transverse-plane sectional view and drawing 

15 (B) are the cross-sectibnal view. t?. v . ... .l,. . . ^ . , 

[00901 [n drawing 1 5 (A) and drawing 15 (B)ptheVsame" notation has shown: the same *thing- a 
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what was shown by drawing 3 R> 3. This modification forms the ink feed hopper 27 in an 
elastic member 24-2 in the configuration of drawing 3 . 

[0091] Also in this modification, when extruding ink with a pressure plate 22, an elastic 
member 24-2 is contracted. Thereby, the cross section of the feed hopper 27 of a wall 24-2 
also becomes narrow. If a cross section becomes narrow, since passage resistance will 
increase, ink stops being able to flow backwards easily. 

[0092] On the other hand, when attracting ink in the pressure room 26, since an elastic 
member 24-2 is extended, the cross section of a feed hopper 27 spreads. Thereby, since 
passage resistance becomes small, ink flows in in the pressure room 26 for a short time. 
[0093] Thus, the function of a valve can be given to feed hopper 27 the very thing by forming 
a feed hopper 27 in an elastic member 24-2. For this reason, since loss energy can be 
reduced, ink injection energy can be increased. 

[0094] drawing 16 (A) and drawing 16 (B) — the 1 1th modification sectional view of the ink 
jet head of this invention — it is — drawing 16 (A) — the transverse-plane sectional view 

drawing 16 (B) are the cross-sectional view. 
[0095] In drawing 16 (A) and drawing 16 (B), the same notation has shown the same thing as 
what was shown by drawing 7 . This modification forms the ink feed hopper 27 in an elastic 
member 24-2 in the configuration of drawing 7 . 

[0096] Also in this modification, when extruding ink with a pressure plate 22, an elastic 
member 24-2 is contracted. For this reason, the cross section of the feed hopper 27 of an 
elastic member 24—2 also becomes narrow. If a cross section becomes narrow, since passage 
resistance will increase, ink stops being able to flow backwards easily. 
[0097] On the other hand, when attracting ink in the pressure room 26, since an elastic 
member 24-2 is extended, the cross section of a feed hopper 27 spreads. Thereby, passage 
resistance becomes small and ink flows in in the pressure room 26 for a short time. 
[0098] Thus, the function of a valve can be given to feed hopper 27 the very thing by forming 
a feed hopper 27 in an elastic member 24-2. For this reason, since loss energy can be 
reduced, ink injection energy can be increased. 

[0099] Also in the above modification, an elastic member 24-2 can be formed with the 
adhesives which have elasticity. 

[0100] In this invention, the straight polarity driving method and the negative polarity driving 
method which were explained by drawing 4 R> 4 thru/or drawing 5 can be used also in the 
modification shown by drawing 13 (A) thru/or drawing 16 (B) other than an above-mentioned 
example. Moreover, also in the modification explained by drawing 13 (A) thru/or drawing 16 
(A), the configuration of the modification explained by drawing 8 thru/or drawing 12 is 
applicable. 

(b) The explanatory view 17 of a multi-nozzle head is [ the sectional view and drawing 19 of 
the exploded view of the multi-nozzle head of this invention and drawing 18 ] the 
decomposition sectional view. 

[0101] As shown in drawing 17 , a multi-nozzle head has a nozzle plate 40, the passage plate 
41, the elastic plate 42, the pressurization plate 43, an electrode holder 44, and an 
electrostrictive actuator 45. 

[0102] As shown in drawing 18 and drawing 19 , a nozzle plate 40 has many nozzles 40-1. In 
the example of drawing, 4 train formation of the nozzle of one trains [ 1 6 ] is carried out The 
passage plate 41 constitutes the above-mentioned rigid high member 24-1. This passage 
plate 41 forms each pressure room 46 and the common ink room 48. The elastic plate 42 is 
the above-mentioned elastic member 24-2. The pressurization plate 43 forms each pressure 
plate 22. While an electrode holder 44 holds an electrostrictive actuator 45, a nozzle plate 40, 
the passage plate 41, the elastic plate 42, and the pressurization plate 43 are fixed. 
[0103] As shown in drawing 18 , the ink feed hopper 47 which connects the pressure room 46 
and the common ink room 48 to this passage plate 41 is formed. Therefore, this multi-nozzle 
head fprms the head of the example of drawing 3 and drawing 6 in a multi-nozzle. 
[0104] Next, the formation approach of each plate whicK constitutes a multi-nozzle head 5is^^ - 
^explained^r First; the; elastic plate 42 is explain^d.tT;>*::..:-i;:A. -.>%o a^ .I.j^ r:! "rt ^::--y\ihxs .d-'- 
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[0105] The explanatory view of screen printing for an elastic plate to manufacture drawing 20 
and drawing 21 are the explanatory views of the offset printing for manufacturing an elastic 
plate. 

[0106] The trouble at the time of forming an elastic plate is forming in uniform thickness. 
Moreover, to form in uniform thickness is demanded also in mass production method. In this 
invention, liquid elastic material is used and this elastic plate was created. 
[0107] As shown in drawing 20 , the passage plate 41 is pasted up on a nozzle plate 40. The 
mesh 81 for screen-stencil is formed in the field by the side of the pressurization plate of 
this passage plate 41. And a spring material 82 is traced with a blade (squeegee) 80 through a 
mesh 81. This performs uniform spreading of a spring material 82. 

[0108] A spring material 82 is applied to the perimeter of a pressure room. Then, alignment of 
the pressurization plate 43 is carried out to a spreading side, it puts on a spreading side and 
ft is pressurized. Furthermore, it hardens and pastes up at ordinary temperature or an 
elevated temperature (about [ 1 20 degrees ] C). Thereby, the elastic plate 42 is formed. 
[0109] As this spring material 82, the rubber or resin whose Youngs modulus after hardening 
is about 1x105 Pa-1x109Pa is desirable. In this example. Young's modulus uses the silicone 
rubber of 9.6x105 Pa. Viscosity at the time of spreading was performed by 200cp. Moreover, 
the thickness of an elastic layer chose a mesh so that it might be set to 10 micrometers. 
[0110] Thus, the elastic layer 82 can be formed by screen-stencil. 

[01 1 1] Drawing 21 shows the example which forms an elastic layer by offset printing. As 
shown in drawing 21 , a liquefied spring material is filled in a hopper 23. The liquid layer of the 
spring material of fixed thickness is formed on the spreading roller 84-4 through the roller 
group 84-1 to 84-3 with high this spring material and compatibility (wettability). Then, what 
put the passage plate 41 on the nozzle plate 40 is moved in the direction of an arrow head. 
Thereby, a liquefied elastic layer is formed on the passage plate 41. Then, alignment of the 
pressurization plate 43 is carried out to a spreading side, it puts on a spreading side and it is 
pressurized. Furthermore, it hardens and pastes up at ordinary temperature or an elevated 
temperature (about [ 1 20 degrees ] C). Thus, the elastic layer 82 can be formed with offset 
printing. 

[0112] Thus, an elastic layer can be formed on the passage plate 41 by applying a liquid 
spring material on the passage plate 41. For this reason, the elastic layer of uniform thickness 
can be created easily. Moreover, in order to take the technique of printing, it is suitable for 
mass production method. 

[0113] Furthermore, how to make thickness homogeneity more is described. By the above- 
mentioned approach, a spring material is in a liquefied condition and is the approach of 
putting the pressurization plate 43 and stiffening a spring material. While this spring material 
is liquefied, control of the thickness of an elastic layer is difficult. Then, after applying a 
liquefied spring material on the passage plate 41, it once hardens. Since a spring material 
ceases to flow out by this even if it presses the pressurization plate 43, a binder is applied on 
a spring material. And it hardens, with the pressurization plate 43 pressed. 
[0114] Thereby, the pressurization plate 43 and the passage plate 41 are pasted up, and after 
press discharge of the pressurization plate 43 returns to the thickness in which the beginning 
hardened the elastic layer. For this reason, the elastic layer of uniform thickness can be 
formed. As this binder, the spring material used for the elastic layer can also be used. 
[0115] Thus, thickness of an elastic layer can be made more into homogeneity by establishing 
the process which hardens an elastic layer once. 

[01 1 6] Drawing 22 is the explanatory view of the approach of making other thickness of this 
invention homogeneity. 

[0117] As shown in drawing 22 , a maximum grain size mixes the particle 42-1 equal to 
desired thickness to the liquefied spring material 42. That is, the particle 42-1 filtered 
beforehand is prepared so that a maximum grain size may become equal to desired thickness. 
It mixes with the liquefied:Spring material 42, and this particle 42-1 is fully distributed. This 
particle 42-1 is used as a spacer: Thereby^-^^even* if it pressurizes, the thickness of an elasti^^^ ' 
layer:does not become below a maximum g^ain 'size/::Cohsiequent!y/ the ^elastic layer of <thin- -:.: 
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uniform thickness can be formed 

[0118] For example, the maximum particle diameter is 10-micrometer Si02. A particle is 
mixed 30% to 1 acidity-or-alkalinity silicone rubber. This is screen-stenciled on the passage 
plate 41. Then, after sticking the pressurization plate 43 made from a resin film, it heated and 
hardened by 120-degreeC. Thus, thickness of the elastic layer 42 can be set to 10 
micrometers. As this particle 42-1, organic materials, such as inorganic materials, such as 
Si02 and TiO, or polystyrene, and a polycarbonate, can be used. Moreover, 5wt percent - 
60wt percent is suitable for the content of a particle. 

[0119] Since the thickness of the elastic layer 42 is not set to 10 micrometers or less, this 
approach is suitable for the negative polarity drive. 
[0120] Next, a passage plate is explained. 

[0121] Drawing 23 is the pressure-distribution explanatory view of a pressure room, and 
drawing 24 is the explanatory view of the passage plate of this invention. 
[01 22] As shown in drawing 23 , a pressure Q occurs in a pressure room with the developed 
pressure of an electrostrictive actuator 45. With this pressure Q, bending is produced on the 
passage plate 41. The volume of the ink which should fly from a nozzle loses for this bending. 
For this reason, particleHzation of efficient ink becomes difficult. 

[0123] The ingredient of the passage plate which makes this bending min is explained. As 
shown in drawing 24 , thickness of the passage plate 41 is set to "h", the width of face is set 
to "b", the height of a pressure room is set to "1", the generating atmospheric pressure of 
the pressure interior of a room is set to ''Q", the elastic modulus of the passage plate 41 is 
set to "E", and the ink injection volume is set to "V." And the multiplier of loss by the 
bending of the passage plate 41 to the ink injection volume is set to "k" 
[0124] Here, the loss volume by bending of the passage plate 41 is shown by k-V. This loss 
volume is defined by the following formula. 

[0125] kV>=6, Qbl5 / 5 and Eh3 — in this formula, it selects so that thickness [ of the 
passage plate 41 ] h, width of face b, height I, and the relation it is unrelated to k= 0.01 or 
less in an elastic modulus E may be satisfied. If it does in this way, the loss volume can be 
stopped to 1 or less %. 

[0126] For example, the ink jet printer which can print 360dpi is considered. As a parameter 
of the pressure room of this printer, they may be Q= developed pressure 15 atmospheric 
pressure. b= 1mm, 1= 100 micrometers, and h= 92 micrometers. As this passage plate 41. 
when a photopolymer etc. is used, as for an elastic modulus E, that resin with the highest 
elastic modulus is also 4giga Pa. Therefore, loss of 5.78pl is produced. For this reason, when 
the ink particle volume required to form 1 dot in space is set to lOOpl(s), the volume change 
of the pressure room of 105.78pl is needed. That is, effectiveness is bad. 
[0127] In order to make volume loss by bending of the passage plate 41 into 1 or less % to 
lOOpI to the configuration of this pressure room, the member of the elastic modulus more 
than 23giga Pa is required. 

[0128] As an ingredient which has such an elastic modulus, metallic materials, such as 
photosensitive glass and stainless steel, the ceramics, etc. can be considered. Each elastic 
modulus E and loss volume kV are calculated Since photosensitive glass is E= 70giga Pa. it 
serves as kV=0.33pl. Since stainless steel material is E= 200giga Pa, it serves as kV=0.0036pl. 
Since the thing which has the lowest elastic modulus is also E= 10,000giga Pa, the ceramics 
serves as kV=0.0000072pl. 

[0129] Therefore, efficient ink particle-ization with little loss volume is attained by using 
these ingredients. 

[0130] This metal member is processible by the machining methods, such as electrochemical 
molding, the etching method, and a press. Glass is processible with ultraviolet-rays 
photosensitive glass. In the case of the ceramics, before calcinating this, after processing it 
by machining etc., it is processible by calcinating. By applying such a processing method, 
highly precise patterning becomes possible. 

[0131] Drawing 25 is the explanatory view of 'Other pasisage platies of thisinvention.v - / • ' • - 
.-[0132]v.The vyay height .h. of. the- passage.plate- 41 j divides >the . passage plate. 41 into twd.-orlil ir- 
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more plates 410, and carries out a laminating in being high is good. That is, when carrying out 
patterning by the processing method which described the plate above, the height is because 
the precision of the thinner one of patterning improves. 

[0133] The passage plate 41 is divided into the plate 410 of three layers in this example. And 
these plates 410 are joined. Here, multilayer junction is realized by covering by the deposit 
41 1 behind the laminating of a plate 410. 

[0134] Moreover, before joining plating, after carrying out the laminating of each plate 410, it 
is good for spot welding, adhesion, etc. to carry out temporary junction. Thereby, the location 
gap by the plating process can be prevented. 

[0135] Thus, efficient ink particleHzation is attained by creating the passage plate which 

makes the loss volume 1 or less %. 

[0136] Next, a pressurization plate is explained. 

[0137] The explanatory view, drawing 27 (A), and drawing 27 (B) of a pressurization plate of 
this invention of drawing 26 (A) and drawing 26 (B) are the explanatory view of each pressure 
plate of the. 

[0138] In the print head by which many nozzles were arranged, only the number of nozzles is 
required for a pressure room and a pressure plate. Since the direction divided into each 
nozzle can pressurize each pressure room independently, a pressure plate is desirable. 
However, the approach of joining the separate independent pressure plate for every pressure 
room is accompanied by the difficulty on manufacture. So. in this example, manufacture is 
easy and offers the pressurization plate which can pressurize a pressure room separately 
independentiy, 

[0139] Drawing 26 (B) is the plan of the pressurization plate 43, and drawing 26 (A) is the X- 
X' sectional view. As shown in drawing 27 (A) and drawing 27 (B), each pressure plate 22 is 
connected to the common supporter 430 with the thin rib 431 in the center of the shorter 
side. 

[0140] As shown in drawing 27 (A), each pressure plate 22 is pushed by the electrostrictive 
actuator in the part shown with the broken line of drawing. In this case, as shown in drawing 
27 (B), a rib 431 can deform and a pressure can be applied to the ink in the pressure room 
46. 

[0141] Thus, since the pressure plate 22 corresponding to each nozzle is held at the common 
supporter 430 through at least two ribs 431 thinner than a pressure plate 22. it is unified as 
components. Thereby, the junction activity of the pressurization plate 43 becomes easy. 
[0142] According to deformation of this rib 431, stress concentrates on a rib 431. For this 
reason, stress is designed so that it may become a value lower than the breaking strength of 
a rib. Moreover, since the direction where a rib 431 is pulled is the direction of a long side of 
a pressure plate 22, it cannot influence easily the variation rate of the pressure plate 22 on 
the pressure room arranged in the direction of a shorter side. 

[0143] This pressure plate 22 is good to constitute a rib 431 and the common supporter 430 
from same member. Young s modulus uses the harder resin film more than several giga Pa. 
The pressurization plate 43 of the structure which shows this resin film in drawing 26 (B) by 
carrying out patterning by mold omission, laser processing, etc. can be obtained. Polyethylene 
terephthalate (PET), polyethylenenaphthalate (PEN), etc. can be used as a resin film. 
[0144] For example, a PEN film with a thickness of 0.1mm is used. Pressure room size is set 
to 1.1 mmxO. 19mm. and area (area in the broken line in drawing 27 R> 7 (B)) on which an 
electrostrictive actuator pushes a pressure plate 22 is set to ImmxO.lmm. Furthermore, size 
of a pressure plate 22 was set to 1.2mmx0.26mm, thickness of the elastic layer 42 was set to 
10 micrometers, and stress count was performed for the Young's modulus of an elastic layer 
with the finite element method as 1.5x106 Pa. 

[0145] If according to this count width of face of a rib 431 is set to 0.04mm and die length is 
set to 0.02mm, stress will serve as 3x107 Pa. Therefore, since the breaking strength of a rib 
ingredient is 2x108 Pa. it can fully bear stress. 

[0146] As shown in drawing 26 (A) and' draWihg 26 KB): the -presSurizatibh plate 43 can serve 
as the.wall of the common ink room 48: This should Just mariU^ ink room ^'<^^ 
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48 in the open condition like the pressure room 46. That is, the common ink room 48 is both 
also stopped by adhesion of the pressurization plate 43. Therefore, the common ink room 48 
can also be formed in coincidence with adhesion of a pressure plate 22. 
[0147] Drawing 28 is the explanatory view of other pressurization plates of this invention. 
[0148] As shown in drawing 28 , thickness of a rib 431 is made thinner than a pressure plate 
22 and the common supporter 430. When pressurizing the ink in the pressure room 46 and 
making the ink of the predetermined volume inject from a nozzle, a pressure plate 22 is hard 
and it is required to be hard to deform. That is, in order to make the ink of the specified 
quantity fly in the minimum amount of displacement, it is required to raise the displacement 
effectiveness of the electrostrictive actuator to pressurize. 

[0149] For that, a pressure plate 22 is hard and it is required to be hard to deform. By this, 
the elastic layer between a pressure plate 22 and a pressure room will mainly deform. If a 
pressure plate 22 is hardened, the really fabricated rib 431 will also become hard. For this 
reason, it is hard coming to deform a rib 431. 

[0150] Then, the thickness of a rib 431 is reduced and the cross section is made small.. 
Thereby, the hard pressure plate 22 is obtained that it is easy to transform a rib 431. 
[0151] When using the electrostrictive actuator in d31 displacement mode, as for such a 
pressure plate 22, it is desirable that it is an insulator. An electrode is prepared in the side 
face of an electrostrictive actuator which shows the electrostrictive actuator in d31 
displacement mode in drawing 18 . In order to paste up the point of an electrostrictive 
actuator on a pressure plate 22, when a pressure plate 22 is a metal, there is risk of short- 
circuiting. For this reason, as for a pressure plate 22, it is desirable that it is an insulator. For 
example, since a resin film is a good insulator, it is desirable as an ingredient of a pressure 
plate 22. 

[0152] As an approach of preventing this electric short-circuit, the approach which does not 
form an electrode near the tip of an electrostrictive actuator is also considered However, in 
order to secure predetermined activity length to an electrostrictive actuator, the die length of 
the part electrostrictive actuator becomes long, and is disadvantageous on manufacture. 
[0153] Moreover, the more transparent one has [ a pressure plate 22 ] good convenience on 
manufacture. When pasting up a pressure room and a pressure plate 22 with elastic 
adhesives. it is necessary to maintain the thickness of the elastic layer after hardening at a 
predetermined value (10 micrometers - 20 micrometers). The pressurization at the time of 
this adhesion takes cautions. That pressurization carries out too much, it leads to the flash of 
adhesives and the lack of pressurization brings about imperfect adhesion. For this reason, in 
case adhesion conditions are examined, an adhesion condition can be grasped as a pressure 
plate 22 being transparent 

[0154] Drawing 29 (A) and drawing 29 (B) are the explanatory views of another pressurization 
plate of this invention. As shown in drawing 29 (A) and drawing 29 (B), the thin film section 
432 is provided in the part which constitutes the wall of the common supporter 430 which 
forms the common ink room 48. This thin film section 432 forms a pressure damper. 
[0155] When the ink in the pressure room 46 is pressurized with a pressure plate 22. ink flies 
from a nozzle. With this, ink is injected by the common ink room 48 from the ink feed hopper 
47. At this time, the pressure of the common ink room 48 increases and induction of the 
pressure fluctuation is carried out into other pressure rooms 46. This causes a cross talk 
[0156] In order to prevent this pressure fluctuation, it is necessary to form a pressure 
damper in the common ink room 48. In this example, laser beam machining or the pressure 
damper which carries out etching processing and consists of the thin film section 432 is 
formed for a part of common supporter 430. 

[0157] The design of this pressure damper is performed as follows. 

[0158] the volume when a uniformly distributed load p joining the pressure damper of Youngs 
modulus E, die-length I, width of face w, and thickness t — a variation rate — V is shown by 
the following type. 

[0159] It.can come V=0:151plw5 / Et3, and isi alik^V and the adou^tic capacitance Cd'of a • \ 
pressure damper is showniriore by the following typer^r v*;-:> .:.*?>v;/.-. i/;/ o • y >' 't^:: 
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[0160] 

The order of the acoustic capacitance Cn of Cd=delta V/delta p=0.151 and Iw5/Et3 one side 
and a nozzle is 1 / 1016 ~ 1/1018. For this reason, in order to make pressure fluctuation at 
the time of 10 - 30 nozzle coincidence injection 1 or less %, order of the acoustic 
capacitance Cd of a pressure damper needs to be set to 1 / 1013 - 1/1015. 
[0161] Therefore, the order of the acoustic capacitance Cd of a pressure damper determines 
Young's modulus [ of a pressure damper ] E, dieHength I, width of face w, and thickness t so 
that it may be set to 1 / 1013 - 1/1015. 

[0162] Drawing 30 is the block diagram of other pressure dampers of this invention. 
[0163] As shown in drawing 30 , a hole is established in some walls of the pressurization plate 
43 which forms the common ink room 48. The thin film 610 was stuck with 1 liquid type 
silicone rubber 611 so that this hole might be plugged up. This forms the pressure damper. 
[0164] The film 610 consists of PETs. the Youngs modulus of PET — 4x109 Pa — it is — 6 
micrometers in thickness, and field size — 3.764x0.46mm2 it was . The cross talk was 
investigated in this head Consequently, velocity turbulence and injection-rate fluctuation 
were ** 10 or less %. 

[0165] As this film 610, polymeric materials, such as PI (polyimide), and metallic materials, 
such as nickel, aluminum, and SUS, other than PET can be used. 

[01 66] Drawing 31 is the block diagram of the pressure damper of further others of this 
invention. 

[0167] A hole is established in some walls of the pressurization plate 43 which forms the 
common ink room 48. The thin film 610 was formed so that this hole might be plugged up. As 
this film 610, what applied 2 micrometers (ethylene vinyl acetate copolymer) of hot melt 
adhesive to PET with a thickness of 1 0 micrometers was used. Thermal melting arrival of this 
film 610 was carried out on condition that 150-degreeC, 5kg/cm2, and 5sec, and the pressure 
damper was formed. 

[0168] Drawing 32 is the block diagram of another pressure damper of this invention. 
[0169] The pressure damper plate 613 formed in the pressurization plate 43 with the 
pressure plate 22 is formed in the wall of the common ink room 48. The pressurization plate 
43 used for PI film with a thickness of 5 micrometers what formed the pressure plate 22 
made from SUS corresponding to the pressure room. A pressure damper can be formed in 
this example, without processing the pressurization plate 43, since the part which forms the 
common ink room of the pressurization plate 43 is a film. 
[01 70] Next, an electrostrictive actuator 45 is explained. 

[0171] For the perspective view of the electrostrictive actuator of this invention, and drawing 

34 , the top view of the leadframe for the electrostrictive actuator of drawing 33 and drawing 

35 ai'e [ drawing 33 / the assembly block diagram of the electrostrictive actuator of this 
invention and drawing 37 of the perspective view of the leadframe of drawing 34 and drawing 

36 ] the explanatory views of the electrode structure. 

[0172] It is necessary to form an electrostrictive actuator corresponding to each nozzle. 
Generally, such an electrostrictive actuator carried out the laminating of the piezo electric 
crystal to the multilayer, and formed it in it However, the approach of carrying out the 
laminating of the piezo electric crystal to a multilayer has the problem that a manufacturing 
cost is applied. Therefore, it is desirable to form the electrostrictive actuator of the 
configuration corresponding to each nozzle with the piezo electric crystal of a monolayer. 
[0173] In the ink jet head which, on the other hand, has the elastic layer mentioned above, 
there are few amounts of displacement of an electrostrictive actuator, and they end. For this 
reason, the piezo electric crystal of a monolayer can be used. As shown in drawing 33 , the 
piezo electric crystal element 451 of a large number corresponding to each nozzle is formed 
in the piezo electric crystal block 45 of a monolayer. 

[0174] This piezo electric crystal element 451 is formed as follows.-First, much slitting is put 
into the piezo electric crystal block 45 from arrow-head A with a dicing saw, and each piezo 
electric crystal element 451 js formed Thereby^ the whole 0iezo electric crystal element 451 
makes thQ ponfiguration ofthe comb of one^traih. 'Next, slitting is put in in the center.of the iU4. 
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piezo electric crystal block 45 from arrow-head B, and a slot 450 is formed. Thereby, piezo 
electric crystal element 451 group of two trains is formed. 

[0175] Thus, the piezo electric crystal element 451 of nozzle 2 train can be formed by cutting 
the piezo electric crystal block 45 deeply. Each piezo electric crystal element 451 can 
manufacture this electrostrictive actuator 45 by the low price from a laminating mold piezo 
electric crystal for monolayer structure. Moreover, since the piezo electric crystal itself is 
making the configuration of a comb, it is strong and high integration of reinforcement is 
attained. 

[01 76] The electrostrictive actuator of such structure becomes easy [ the ejection structure 
of an electrode ]. That is, as shown in drawing 37 , an electrode 451-1,451-2 is formed in 
both sides of the piezo electric crystal element 451 by plating. Thereby, an electrode is 
formed in the side face of each piezo electric crystal element 452, and the drive in the dSI 
mode is attained. 

[0177] A leadframe 50 is used for the ejection of this electrode as shown in drawing 34 and 
drawing 35 . That is, as shown in drawing 3434 , two or more individual electrodes 501 and 
502 which form the common electrode 500 in the center, and are extended from a center are 
formed. As shown in drawing 34 , after cutting by cut location CUT-1 and considering as the 
independent leadframe. as shown in drawing 35 , this leadframe 50 is bent according to the 
width of face of the piezo-electric block 45. 

[0178] Next, it cuts by cut location CUT-2 shown in drawing 34 . Thereby, as for a leadframe 
45, the tip of the common electrode 500 and a tip with the individual electrode 501 are 
separated. Then, as shown in drawing 36 , the common electrode 500 of a leadframe 50 is 
inserted in the central slot 450 of the piezo electric crystal block 45, and temporary 
immobilization of the leadframe 50 is taken down and carried out to the lower limit of a slot 
450. 

[0179] At this time, as shown in drawing 37 , the tip of the electrode 501 according to each is 
positioned so that the 2nd electrode 451-2 of each piezo electric crystal element 451 may be 
contacted, so that the tip of the common electrode 500 may contact the 1st electrode 451-1 
of each piezo electric crystal element 451. It is called this common electrode 500 and the 
coat of the solder is beforehand carried out at the tip of the individual electrode 501. 
[0180] In this condition, it has the piezo electric crystal block 45 under the near infrared ray 
lamp. And it is made for the focus of a lamp to be equivalent to the contact part of said 
electrode, and the light of a near infrared ray lamp is irradiated At this time, as for a near 
infrared ray lamp, considering as a focal mold is desirable so that a piezoelectric device may 
not be affected. Moreover, if a long duration exposure is carried out, in order to cause 
degradation of a piezoelectric device, as for irradiation time, it is desirable to consider as 1 
second - 60 seconds. 

[0181] Thus, the solder of the leadframe 50 which had carried out the coat beforehand melts 
by irradiating the light of a near infrared ray lamp. Thereby, the tip of the common electrode 
500 is pasted up on the 1st electrode 451-1 of each piezo electric crystal element 451, and 
the tip of the electrode 501 according to each is pasted up on the 2nd electrode 451-2 of 
each piezo electric crystal element 451. 

[0182] Then, the leadframe 50 shown in drawing 34 is cut by cut location CUT-3. If it does in 
this way, since a lead can be pulled out using the both-sides side of the piezo electric crystal 
block 45, the miniaturization of an electrostrictive actuator 45 is attained Moreover, with a 
non-contact near infrared ray lamp, since it pastes up, it can paste up more simply than the 
approach using a soldering iron. 

[0183] Drawing 38 is the horizontal side Fig. of the multi-nozzle head of this invention, and 
drawing 39 is the side elevation of the multi-nozzle head of this invention. 
[0184] As shown in drawing 38 , the electrostrictive actuator 45 formed as mentioned above 
is held at an electrode holder 44. And each piezo electric crystal element 451 of an 
electrostrictive actuator 45 is pasted up on the pressure plate 22 of the pressurization plate 
43. Moreover, as shown in drawing 39 ; two electrostrictive actuators 45' are' installed for the^ 
nozzle;irain of four trains; . - -'-t'i . . - .< .^ 
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[0185] Drawing 40 of the explanatory view of other leadframes of this invention and drawing 
41_ is [ the connection condition explanatory view of other leadframes of this invention and 
drawing 42 ] drawings showing the electrode structure. 

[0186] As shown in drawing 40 , the leadframe 50 by which the individual electrode 513 was 
connected with the common electrode 512 is prepared. This leadframe 50 is cut in the cut 
location CUT. And this common electrode 512 and individual electrode 513 are inserted in the 
above-mentioned piezo electric cr/stal block 45. At this time, as shown in drawing 42 , the tip 
of the electrode 513 according to each is positioned so that the 2nd electrode 451-2 of each 
piezo electric crystal element 451 may be contacted, so that the tip of the common electrode 
512 may contact the 1st electrode 451-1 of each piezo electric crystal element 451. It is 
called this common electrode 500 and the coat of the solder is beforehand carried out at the 
tip of the individual electrode 501. 

[0187] Furthermore, as shown in drawing 41 , both the common electrode 512 and the 
individual electrode 513 are taken out to the same field of the piezo electric crystal block 45. 
And the common electrode 512 and the individual electrode 513 are piled up up and down. 
Insulating materials, such as plastics, are inserted between these two electrodes, and two 
electrodes are insulated. 

[0188] In this case, a solder coat is carried out to each leadframes 512 and 513, and it 
carries out [ tacking ] to a location to paste up the piezo electric crystal block 45. Then, the 
light of a near infrared ray lamp is irradiated and it pastes up. Furthermore, lead 514 is 
connected with the leadframe 512 of a common electrode by the path cord 515. If it does in 
this way, a lead can be pulled out using the side face of the piezo electric crystal block 45. 
(c) In this invention, the next deformation other than the explanation above-mentioned 
example of other examples is possible. 

[0189] ** The wall material explained by drawing 2 can apply the formation approach of the 
elastic layer explained by drawing 20 thru/or drawing 22 also in the head which consists only 
of an elastic layer. 

[0190] ** The wall material explained by drawing 2 can apply similariy the pressurization plate 
explained below by drawing 26 in the head which consists only of an elastic layer. 
[0191] As mentioned above, although the example explained this invention, deformation 
various by within the limits of the main point of this invention is possible, and these are not 
eliminated from the range of this invention. 
[0192] 

[Effect of the Invention] According to this invention, the following effectiveness is done so as 
explained above. 

[0193] ** Since the pressure plate 22 which cannot curve easily is driven by the 
electrostrictive actuator 23 instead of a diaphragm and the wall material 24 is made to 
transform, while being able to prevent fatigue breaking accompanying vibration, generating of 
a satellite particle can also be prevented. 

[0194] Since a pressure plate 22 is extruded again, without incurvating a diaphragm, ink 
injection energy can be raised. 

[0195] ** Moreover, since the electrostrictive actuator is fixed to a pressure plate 22, a 
negative polarity drive is possible and, thereby, ink can be injected efficiently. 

[Translation done.] 
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[Drawing 33] It is the perspective view of the electrostrictive actuator of this invention. 
[Drawing 34] It is the top view of a leadframe used for the electrostrictive actuator of 
drawing 33 . 

[Drawing 35] It is the perspective view of the leadframe of drawing 34 . 

[Drawing 36] It is the assembly block diagram of the electrostrictive actuator of drawing 33 . 

[Drawing 37] It is the explanatory view of the electrode structure of drawing 36 . 

[Drawing 38] It is the horizontal side Fig. of the multi~nozzle head of this invention. 

[Drawing 39] It is the side elevation of the multi-nozzle head of this invention. 

[Drawing 40] It is the explanatory view of other leadframes of this invention. 

[Drawing 41] It is the connection condition explanatory view of the leadframe of drawing 40 . 

[Drawing 42] It is the explanatory view showing the electrode structure of drawing 41 . 

[Drawing 43] It is the explanatory view of the 1st conventional technique. 

[Drawing 44] It is the explanatory view of the 2nd conventional technique. 

[Description of Notations] 

20 Nozzle Plate 

21 Nozzle 

22 Pressure Plate 

23 Electrostrictive Actuator 

24 Wall Material 

24-1 Rigid high member 
24-2 Elastic layer 
27 Ink Feed Hopper 



DTranslation done.] 
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x*S. iEStt«gtt©iSffl4»!pifSfc©rBtt 
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[0 0 591 06B*«?B<D-<>tJ»5>x? h'^^* F<Z>IS 

(0 06 0] 06k:*j(,»-c. ia3-cift?gt/?cfc®ii^— 
o*.©«. 151— ©fa^rs^LT**. c<o^mm-cit. 

EE«2 2«:«l£:L.r. ^i<^{Cfc^x^/|R^2 3*SWTt,> 
4. 

10 06 11 07tt*^©^>4»yii» K©gf 

3©^W»fMHr*e. 

[0 06 2] 07K;j3(,>r. 0 3-C§i?9bfcfc©<b^— 
©t>©B. 13— ©ie-^t?jitLT*S. C©^JBCTt?l*. 
<jnBEffi2 2?:SE^^2 6S{Cig;W-rc».5. cntcj: 
0, »nBE«2 2©fflS©T**E«f±lx-Ct^*. X. MEE 
S2 2tCj>tl5LT. <B^fCfx^/S^2 3 *iSlfCI,> 
Mfc. i*14gM*2 4-2{c;^Ut?h2 94iaw-Ct> 
cntcj:*). 5¥14^2 4-2*2-3©j*ttSp«K: 

[00631 C©/c«t>. 5ittgB«©BI©EE:^m<!:»S!t-C 

#. »ttgB«©*as:T^*R6±-c**. i/3ft>fc. iai4© 

■m.^m2 4-2 «S!f©EE*^<bS#t?* 5. 
[0 06 4] cn6©SltS«^Ktet»-r. S»ttgW*2 4- 

(0 0651 H8«*^©-f h'v.-y K©m 
[0 0 6 6 ] astctelri-C, 03-C^l/fcfe©iH— © 

*>©{*. PI— ©fa-^-cqtL-c*-&. 
[0 0 671 ig8tcs^-rj:^>«:. SatW2 4». B9tt© 
m>S2 4 - 1 <b-cn-X3 1 i-cfllfiS^tirc^S, 
a-X3 1B. ^iJ-C*S. C©SIJSW». 03©Sil 
tt2M!t2 4-2iLr. -^n-xs i%«i,»ytfc©t?* 
C©*!6tf!|-C<>, H3Kinb?t4©<t|gfil©f¥fflja 

[0 0681 09 (A)SUJa9 (B) li:*:%B^©-0 

(A) «^^©»rffiH. 09 (B) B-?^©±M0-r*-5. 

[0069] 09 (A) Ril^g (B) tC^Jt^T. 02 
-Cn^Lfct©i|g— ©*>©». H— ©fa^'C5^b-C* 
i>. C<0^mWC\t. |gmt*«f3«--55*t£Sm2 4© 
fflMi1#JK:. — *f©b-x>y^^!-2 3 4iBHUfct©-C*) 
fcrx:/3R^2 3©^». aPBE«e2 2K:. fl6«tt>' 

x;i/ffi2 0 tc^gjs nrt»s. 

[00701 C©«fiJ5©«if¥*UiM^4. ex:/^^2 
3*iRB3-&-C. lniBEfi2 2«r>'XjI/fi2 0IBI«:5ISr-5 

[007 11 c©»idcnj. 02tc5%iyifcfe©tHS© 
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[0 07 21010 (A) acf01 0 (B) ti5fi:j^© 
-r>i'i?x y i-^y K©»6©a3e««l»J5JS-C*4. 0 

1 0 (A) a^aymmm. 010 (b) ^'(^©±3307 

[0 07 31010 (A> RCflaiO (B) tC*K,>r. 

02-C7i^Lfct>©£ig— ©fc©tt. 1^— ©la-^-CTKur 

*i. C©^«>|-CB. Mg|!tt*«fi!c-r*^?¥14aJW2 
" 4©f*3liIK:. tfx-/j!5^2 3«ES0?tfe©r*i. K 
10 xv^^^2 3©-^B. Jjpffi«2 2K:. ffiiStt^X-iUS 
2 0{cgi^S*a-CC»i. 

[0074] £:©«^©s6f^=£Si?gf «>. ex:/is^2 
3*iRfi33-tt-C. JnBE«2 2«yX;P«2 0®jK:g|#-o 
It. BE;b^2 6F*i©BE**JJ?S^S. C#i{CJ:«3. -/ 

[0 07 51 C©^!^!;?^. 02CC^Uifii«>©<!:|^S© 

■5. 

[0076101 1 (A) ^tmi 1 (B) (X;4c^© 

20 -Oifi^x 'J ["^'j K©^7©||JS«^t«fi£0-r*S. 0 

1 1 (A) it^ommm. 011 <b) tt^-©±s0-c 

[00771 01 1 (A)S!lf011 (B) 
02-CjnOA:fc©i.|^— ©fc©B. 15^— ©la^-CmUr 

*4. c<D^m-cii. eg»t*«fi£-rs5»ttsp«2 4 

©fl(M«C. — *t©h-x-y^^2 3?:ai:J-rt^i. {:©f 
x:/^^2 3«. d,,*- K (SifJi*- F) -Cffifflf 
-5. trxvriR^2 3©-:«r©«ffi». iinE«2 2(c. (i& 

:*©WIH». ffi»)«W^3 2«:^L-C^X;l'«2 0*c 

30 ««s-r4. 

[0 07 81 tfX'y5R^^2 3{cmEE*ElttD-r-5<!:. 0© 

O^liilK^teSlf-S. cn«:J:DaE*S2 6©BE**?IS 

[0 07 9] C©fliliE-C«. 0 2«:^Ufcfc©i:|^S© 

[00801 012 (A) SC;01 2 (B) ti:*^© 
^^i'*^* » h^y F©lp8©^t^fi|fiK0-C*i. 0 
1 2 (A) «^-©BrM0. 012 <B) tt*©±S0-C 

40 

[008 11012 (A) RZmi2 (B) (C«;t,^r. 

02-C^l/A:fc©<b|^— ©fe©«. IHJ— ©ia#-CiKbr 
*i. «l©^«f«-C«. bx:/5g^F-2 3tt. d,,*-F 

(«rn*- F) "Cfieffl-r*. 2tsc©tri^/^R^F2 3* 

teOftlt, ^©{UMCCS:l:ffcKOftwa5«3 3 

-c0^b&u'^ V F©3^se<5ttc@s-rs. ~ 

(0 08 21 fcrx«/SR^2 3K:«EE*H«)0-rit. 0© 

3©te»)^to-&Si5^Ai±:^fK:S:fiur. mws.22^^ 
50 Xji/fi2 0:*iSi{c^(i3tt4.. cn«:j:0EE:*3^2 6© 



[0 08 3] HI 3 (A) , (B) B*^?B(D-Y>i'5> 
y h-N? K<DI&9<Da!}gCai^J|fiJcar*D. HI 3 (A) 
tt-e©KiBH. 013 (B) tt-€-©^f^-C*a. HI 
4 (A) . (B) . (C) tt*©»fP8iWH-C*4. 

[0 0 8 4 ] H 1 3 (A) . H 1 3 (B) fCtel^T. H 

s. 

[00851H14 (A) . (B) . <C) «C<fc»)«(f^ 

*S4wrs. -UK. »nff«2 2*5s:{4ur, -/^i-* 

I00861H14 <B), H14 (C) {C^TJ:-5 
fC. JjIIEE«2 2«:<i:D-Y>i'^rffL/m-rmi. Mgm2 
4*^llJ^ffiSn■Sfc^&. 11^2 4®SW&P2 7©ifffife 

[0 08 7]— 5^. -<>i'5rff;l3S2 6i*3(c®5l^i^ 
tt. ^m*2 4«f*y:€./c«6. 2 7 ®»fffi«JE*s 

[0 0 8 8] COi^tC. MSBM2 4rt«:«|&P2 7* 
S»SciK:J:»). «*&P2 7e«:CC^«f8:&^fc-& 

(Si. «*ftP2 7©»fii®|*?. <£SI^©Tj14{i. 
aiBE1|i2 2©^flJI <|S|1 urn) amiSSclTtr^t.!^ 

[0 0 8 9] HI 5 (A) sex (B) it^^mO-Oif 
9 h'^.-? K©mi O©S3^0»|»fMH-C*»). HI 5 
(A) -eOiEffiBrMH. HI 5 (B) tt-ec^ffiH-C 

[0 09 0] HI 5 (A) . HI 5 (B) {Cial^-C, H 

3-c^Lfcfc©iH— ©fe©«, PI— ©ie#-c^ur* 
C©^{f«tt. H3©11ll5S{C*t«,>-C. -i^i^m^a 
2 7 5r?ittiW2 4 - 2rt{CSl^/c*»©-C*4. 
10 09 1 ] C©^WtC*sl»-Ct. ftIffS2 2(Cj:<3 
-r>f«rffLm^l^tt. S!|ii4S|5t*2 4-2*liRIS3n 
S. CtiCCJ:"). S2 4-2©«ISP2 7©Biffi«>»E< 

[0 092] -:«r. -f>i'*E:^J^2 6l*3«CK?|-r«^ 
tt. ^ttS8«2 4-2B{#CX5fcJf). «l&P2 7©»r® 
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[0 09 3] C©J:5(C. 5it4atW2 4-2(«jCcet^P 
2 74SWiCi{CJ:»). ^P2 7e«:«C^Sfi6* 

[0 09 4] HI 6 (A) RCXBie (B) JJ:*:^© 

h'v^ H©|gl l©a3B0l!»r®Hr*»). 
HI 6 (A) -e©iEli»rSH. Hi 6 (B) »-e©«»r 
iSHr^^. 

[0 09 5] HI 6 (A) RCJ^Hie (B) K:*JI,>T. 
10 H7-C^Ufcfe©i|g— ©*>©«, 0— ©gB^-Cn^L/r 

c©^w». H7©«fiS«c*ji,>r. 'r>4'«*& 

P2 7'SrJ*tt^2 4-2rtK:St:ffcfe©Tr*«. 

[0 09 6] CC!^JP5«:fcl,iTfc, »iEfi2 2K:J:») 

i. C©/cto. 5*f4mt2 4-2©SI*&P2 7©rafe 

[0 09 7]—:^. >i'«rE;'3^2 6rt{CK?|TS^ 
». P^etSPtt2 4-2»f«CI(-5fcat>. ^P2 7©BrB 

[0 09 8] C©J:^CC. P[14^2 4-2rtKffit&P 

2 7=£a:t:f5Ci{c^0. fii*&P2 7e»«:#©Stg«r 

[009 9] «±©^{?i{cjst»r fc. ?¥ttm* 2 4 - 
[0100] J:a$©3etew©ffi«:. *^t:». h i a 

(A) 7!»SH16 (B) -CinL/t^WKfeurfc, H 

30 4 TbMH 5 -CKiiiS L fciEmMHsmst.v^%wmiism^ 

fJfflT^ti. X, H 1 3 (A) Tiaa 1 6 (A) -C^m 

vfc^mv:^y,>xi>. H871SH1 2rsi?8Uft^ 
0«©«fiR*3affl-c&*. 

( b ) vjp ^ y X;!/-^ , F©SilB 
Hi 7tt:*:^B^<3!)'r;U^>'>C7V-^5, K©9-«H. HI 8 
«*©»rffiH. HI 9«^©^^»rffiH-C*-5, 

[0 1 0 1 ] HI 7k:^rj:^«c, v;i'9^yX7l'^5r F 
«. -'X^U:?'U-f4 0i. aE887'PF4 1t. Sitt:/ 
U-h4 2t. ttH:?'U-h4 3t. *il'y-4 4A. 
40 ffmri'?-jLj:-ir4 5 

[0 1 0 2] HI SRUiai 9K:^-rJ:^«:. ^XA^zf 
U-h4 0tt, ^^©yXJl'4 0 - 1 J&^-r'S. H©{^ 

■c«. ijiJi 6ffl©>'Xji'*J. 45il^iiSE^tit:i»a. as 

h 4 1 tt. »Jfi©H«4©iSfC»6PW2 4 - 1 
fiSrrS. C©^:?"U- h4 US. SEE^^4 6RCfft 
jl-Y>i'S4 8 4J&fiRT5. 5il4:^U-h4 2«. SfT^ 
©»tt6IJ*t2 4-2T*a. *nEE:^U-F4 3tt. 
©»nBE«2 2*0fiJi-r5. *;Py-4 4tt. EE^Ti'?^ 
»J^-*4 5*fi^-r5ttt>{C, yXlV-^X^-YA 
50 0. jsS8:ru-h4 1. S*tt:3*U-h4 2. 
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to 103] 01 8«:^rj:-5cc. CtDiiKSS:?"!^- h4 

[0 104] ;^«c. K^^REriS^ 
h4 2K:ot>TBi98-r*. 

[0 10 5]H2 0». ?if4:7'U-h©i?f^-r-5?ti*<D 

:^t")~>wmmoMimm, 02 i». j¥i4:/u-h* 
[0106] s»tt7"u- h 4}gfi!s-r-sBgo5gja*«. 1^ 

(0 1 071 02OtC^rj:^«:. >'X;Ur^U-h4 0 
JifC^TJ-p- h4 1 *^-r-2.. CCD«ESS:/U'-h4 

*8 ISrSt^^. -eur. ^t>->*8 1 *:n-0-CJ¥t4M 
3^8 2«r. T-U-K (x*-*;) 8 0«:J:DJa:^4. C 

[0108] J»tttt*48 2tt. JBE:^^©jaffl«:^?&-r 
J0E::'"U-h43*^?BMiCfiJrg^to^L 

(120* cmm icxw{tLx. Mo«#-r*. cn 

»tt::^P-h4 2!WJBJSS*a*. 
[0109] CO^tt^ms 2 i ll{k®(D-t'> 
i^^AUXlO' Pa~l X 1 0»Pa|ia<D:JAXtt 
«W§**»*b«r>. c(D*teWrtt. ^:>ifmifi. 9. 6 

XI 0' Pa<D5^';3->=fA*ffll,>rt,iS. ^^t^CD 
ttSti. 2 00cp-Cff-3fc. X. 5*f4®<DiUS«/ 1 

[0 110] c<DJ:^«:. Xd7y->EIJBI«:J:»). Wtt 
S8 2*}BfiWSC<t*i-C*a. 
[0 1 1 1 ] H2 itt. :i-7-fey hHlJSiI(cj:»)Sitt®* 

iawtt (jsntt) ©sri>n— 5Bf8 4-i~8 4-3 
*:^Lr^^fo-v8 4-4±{c. —^<r>m^<ovmM 

^©Stfta^J^fiET -5. -^©a, >'XjU:7'U-h4 0± 
tCSfegg:?'!'- h 4 1 *^3tt©*. ^En*|Sl«:ig;S)3 

iSaiMiilsa (12 0* Cgfi) (CTSMfcUT, floS 
tt®8 2 4J&fiJ5-C#S. 

to 1 1 2] C©J:^{Cbr. ?«fl:Wfttt«;&g6Ji5rru 
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-h4 1±{C^?5T 4 Cite J:»). ^ES:?'U-h4 1± 

[0 113] MK. J:0J53«J^— K:^s:tr^{cot,>r 
a»'<«. i(rJ6©:^rffiT?tt. »t*««*J«tt©«ST. flD 

EE^'l— h 4 3 4«-i*r. S»tt«f4*lS<t31*i:«r^-C 
*4. C©?¥tt«*4*ijS«©**-Ctt. WttJS©l§t3© 
*!BiB*SH«r*4. -tCT. ?Stt©?!i!tt**f4=fetS»r^U 
10 -h4 l±«:^?5U/cS. ^,>o/c^lS^b•r•5. cntcj: 
0. *nEE7-p-F4 34J¥BEL/t:t>. J¥tttt«**S£naj 

*b-C. »n)Eyu-h4 3*fflBELte**8!{tr 

[0 114] cntCjrO. JiPBE:/U'-h4 3<!:. iSSST" 
U-F4 1 <b«S;gb. tm.-:fl'-YA3<0mEim'^ 

— *ll*©J¥14M*J^fi£-riCi*ir*-5. C©g»« 

20 -r^s. 

[0 1 1 5] c©.t5«:. ?ittJS*-SS<fc-r5xg* 
SltiCifcJ:*). 5iltB©J?**J:01^ecrsc<!: 

[ 0 1 1 6 ] 0 2 2 «. *i^©f6©/|t**i^K:-r s 
:^ri*©SiiHHT*5. 

[0 117] 02 2 6c^-rJ:^tc. S?«?¥tt*t*442 

S3»C^S*J. »fM©Ki|t<!:^OC^ei^-4 2 - 1 iig 
^•ti. fi:*ceS*J0fS8©M/li«b<&*J:^ 

30 C ©tft^ 4 2-1 *?gtSJ*1*fi*|4 4 2 iS^ L,. 

:»tSt3-tt4. C©ti^F-4 2-1 i^X'^-- !fi l/TipJffl-r 

[ 0 1 1 8 ] mta:. S;*:t4-7-S**. iOttm©sio 
, a^F*> — a->=fA«:, 3 0.'<--b>hig 
^T-S. cn*. ligK7'b-h4 itc. Xi'y->EflBiJ 

•r*. -e©«. «jjg7 -f,»i.A£i©aa)EE:/'i — h4 3*3i 
^mtcik. 120* c-cftBsabr. mtLfc, c©j: 

40 ^tCUr. J»ttM4 2©/l*=&, 1 0 /im<br'5Ci*s 
-C#«. C©t4^P^4 2 - 1 ibrtt. S i O. . T i O 

©WStt<4*fflC»5Ci*i-ct?i. X. t4^©d^ 
tt. 5wt>'<— e0wtv<— fe>h*qsa-c* 
«. 

[0119] caxfjWit. 5¥14®4 2©J?*«. 1 0 M 
[0 12 0] ^Xfc, htcotirittigr*. 

[0 12 11023 «BE:t)^©ai^^llT|tt?g0. 02 4 

50 »**:«w©ie»:?'u- >©ittW0r*-5. 
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10 1 221 ia2 3{c^-rj:0K. ff«rf ?^ax-ir 

4 5<0|I^BE*KJ:D. EEjmK.mf3Qifims.-ri, C 

(OEEfJQiCj:') . 85K:?'U-h4 licmT^iSCi. C 

[0 123] c©a*^:S/^^•r■5SSK^^-^®t^^^ 

4 1©^** fhj tu. rbj tL. EE*S 

©iSS't r 1 J io. E^^^^^aii* TQj i 10 
U Sa^:?'U-h4 l©S*tt^4 FEj <bL. -i'^fm 

rvj iT*. -ti/T. ■^:y^'miifmicn•r 

i>WLKz/u~ h 4 1 ©a»«:J:ia5^©«Ra* r k J i 
■r-2.. 

[0 1241 cc-c. iSEK:^u- h4 l®a*«:j:*fS 

[0 I 2 51 kV^e • Qb 1 • /5 • Eh* 

C©^«:4al,»-C. SS5JSr?'u-h4 l©l?;^h, itib. « 
SlxWtt^E*. k = 0. 0 lfelTi^C^)W$S%SIS 20 

[01261 WAtf. 360dpi ©E|l^*ioJtg)Q:-<> 
b:/»;>ir5:^A-Ci5»^. c©:/y>^f©EE^ 
S©.''!7j<-3fil^-C. ^^EE:*JQ= 1 5«BE. b=l 
rniUv l = 100/im. h = 9 2 timi'3"i. C:©8K?8 
:/u_ h 4 1 i Lr, ^ofett^flg^^Mu/c^Kii. 
^©««>*ltt^©S(.»«Bgrfe. »tt^E». Ad/^ifP 
a-C*S. 5. 7 8p l©ti**^i;.5. C© 

a* 1 cop 1 t-r-Si. 10 5. 7 8pl©BE*S© 

[01271 C©£E;«jS©JB««:*fb. j685:?'U- h 4 
l©jS*KJ:4««»jfe=6. lOOplKWC. l/<- 

[0 1281 C©J:5ft9!ltt^*Wr««1SfiO-CB. 

^*i#x.6n*. «n-€=tl©i*tt*E<ba*<*mkV=£: 
tt»f S. JBB6tt^^X». E = 7 0=t^>t/Pa-r*S*^ 40 
e>. kV=0. 33pli«:S. >^f->U^^*t«, E = 
2 0 0=K//PaT?ab5*>6. kV = 0. 0 0 3 6 p I <!: 

tti. i2^S9i7;^tt, ■e©a*>s»fe^©fii>t©r 

*>. E= 1 0. 0 0 0=PAf Pa -0**5616. kV = 0. 

00 00072 P 1 t*?,. 

(0i29l6eo-c. cti6.©*f«*fflt»ictK:J: 

(01301 C©^^tt. «Sv»Ji^-^x V ^> y 
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[0 13 11 ei2 5(i3»;%^©f&©»ffi:/U- h©iiiHi 

m-cs>i>, 

[01321 d£K:/U- »• 4 1 ©S3 h*iiai»®^K 
»i. isE!8:^U-h4 l*»»©:^U-h4 1 0(C^O 

<,»:^**/<5»-->i'©)mffi36J[Si±-r4*>6-c*«. 

[01331 C©fl«|-Ctt. m&-f\y-y-4 1 3)1© 
:?'U-h4 1 0{C;»SllLri»S. -e-L/T. cn6©:/u 
-h4 1048l^rS. CC-CB, :?'U-h4 10©W 

®mcc. > v+a4 1 ira'sciJciO, ^s©s^ 
[0 1341X. =<'©^*1fOfr«c. S:/U-F 

4 1 o*a®Lfc». hjg«^s^^*i<s«^-r 
cntcj:"). ^ r»+xigr©aarn?&i»± 

[0 13 5] C©J:5(CL-C. ti3fe{*a*l.'N---b>h 

[01361 ;5ctc. tnffip'u- hKoi,»-c3iwr4. 

[0 1 3 71 02 6 <A) Ri:/lil2 6 (B) \3:^^^<0 
JnQ£:/U-h©SiW0, 02 7 (A) RD'S2 7 (B) 

\t^(om ©ttiBE«t©sft?ast?*-5. 

[0 1 3 8 1 >'X;P36S^SS:jlffi?»J$nfcEn^'^i' KtC*? 

MSK:s!i*©itej:Lb/cJoffi«*gf^-r.5:&ffitt. iSiaj: 
©Hits 9. -tcr. c©3eSS«-ctt. S£g;WSS 

[0 1 3 91 H26 (B) «ftlEE7'U-h4 3©±®a 
-C*0. 02 6 (A) «. -e©X-X' S?®0-C*-5. 
02 7 (A) IBtJCmZl (B) JCS^Ti^tC. <@^©1)0 

ff«2 2tt. ■e©^©tf*«:*ii,>r. *afi^flc4 3 
0 tc. ifflii :/4 3 1 -cgi^^n-cc^-s. 

(0 1 401 02 7 (A) tcSf <fc'5{C. fH</©JJDEES 
2 2 «. 0©ffiS-Cnv-rS|5fi*ffflT4'5^aX-df«:<fc 
OJfSn-S. C©«^(C. 02 7 (B) tc^rJr'Jtc. 
')^A3 1*1^1/ -C. E^4 6|*i©-<>'i'CCE*^ 

[01411 c©.fc5(ci,t:. ii<j©yxjwc»j£ra 

AnBEffi2 2*5. ftlll«2 2 J:»)»i«.»ii>*< <!:fc2-:>©y 
7'4 3 1 *^0-C^jfi«J^ft4 3 0«:fiatSnSA:iii>. 
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[0 1 4 2] C<D«;3^43 KD^^CCJ:^}. Ur/4 3 1 

^SR^n^j^tJ. aiEEffi2 2<3r>Si21:^r*>-5/c86. 
^:5inik:BSWL/cEE::^jm:<DfliBE«2 2<Da:fflk: 

[0 143 1 ca)JmBEfi2 2«, V:/4 3 I. Rimm 
^^^T^CtiC^f). 1326 (B) cc^r^i&<D/jnaE 

:>"U-h4 3^^^»C<?:*1T^^>. ^flg:? ^ibAiUr 
fri, 3i<';x^U>f'U:7^U- h (PET) ^3j<i;x^ 
U>:^7 4ru-h ( P E N) ^^ffll^^C i^^r*^. 
(0 144]mJ^. m^O. ImmCDPEN^ 

E^^t^>fX^l. Immxo. IQmmi 

Kmr^9^:^:c^^tms.^2 2^mrmm 02 

7 (B) «:ijt:f^K|grt<DBSl> ImmXO. 1 m 
mt-r^. M^C, JinffiS2 2<D•^^^X*. l. 2mmx 20 

9mm(o^>^mi:. i. sxio* Patux.mm 
[0 145] coDit©K:j:n«. y:/'4 3ia)*i^. 

0. 04mmiL. SS*0. 02mmtT^t. f&:t) 

«3xio' p&trj:^^ $eor. vz/uncD^mim. 

tt. 2X10' Par*-5>3Cr^6, ^^u:j«;;^«:itit ^ 

[0 146] 02 6 (A) Saf0 2 6 (B) (tCff:rJ:'> 
tc. MBE7'U-h4 3tt. ^fca^>t5^M4 8CDS«:^*a 30 

^ci^^-cir^. cncc<to. )^m^>^m4B\t. be 
:t?S4 6<!:^«l(c. gSfittt®{cSfPbrfeC:r(mc^ BP 
#^-/>i'^4 8«>ftlffi:/u-h4 3<Dg^k:J:o 
^ttCifi; 6*1-5. Se-^r. mEE&2 2(Dm^tth 

I 0 1 4 7 ] 02 8 *:^98cr)ffi<Dj!)PJE:/U- h<OIA 

[0 1 4 8 ] 02 StC^-rJc-^fC, ir ::/4 3 1 <0/l;!f 
te«2 2Raf^ilffi^t*4 3 0<fc')gif< b/tfeco 

r*5o E;^S4 6rt<D-r>^^%ftnaEL/r, efStta<D 40 

[0 149] CCOfc^lCkt. /jnEEffi2 2*^e<. 

2?:e<r^i. -{*fiKBSn/t«;:/4 3 1 feS<& 

c<Dfc«>. i;:^4 3 i*s^JgLk:< <^c^. 50 
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[OlSOl-^-C-C. U:/4 3 l(Di?;5^?:«6l/T. Br 

<. fl'OKC^liDBE«2 2*5S6tl4. 
[0151] d3 l^fii^-FOff^T^^^x-^^^ 
Wffl-r ^»i8^«:«. C (DJ: ^ ^JclniEEffi 2 2 

x-tSrtJ. HI 8(CiT^*rE^ri5^^^X-i$f(DllJMCC. 

fi2 2(cs^-r*;/t». ftl)E«2 23&5^r*-5«^«: 
UB-h'r^M^ifi$>^. <L(Ofc^. mWR22 

[0 15 2] CCD^MW^'a- h*l«±-r-2»*;SiU 
[0 1 5 3 ] X, ajEE«2 2«, 45^-57^*^. «Jg 

±tp-&d5m^ m)m,t.msm2 2^^^mm\^mm 

•r^B#(ctt. S{b^(D?*ttBa)/|ti5^^^^|i (1 O/im 
ftDEEcDL/arja:. S^gilcD«;^aib 

[0 1 5 4] B29 (A) SC/02 9 (B) 

(0!SWUas.':fi^-h(owmmT$>^^ 029 (A)rc;^ 

S2 9 (B) iC^Tct^CC. ^ii-<>^^4 8^JKfiS-r 
^^a«M»4 3 0 CDM^^^aS^CC, ^1^954 3 2^ 
St:^TC^^o ccD^i8S5^4 3 2ti. EE:b^>^^-^B^ 

[0 15 5] mEEM2 2'CSJzm4^}^<0^>tP^mm 

>f>^«*&P4 73^6^-^>i?^4 8«:fe. 
t5^*ii|iSf?n^. C<D^. ^^>i^^4 8<Dff:^J*ilt 

flni/r. ffic?)ff:^;^4 6rtcc, E^^Sftiilia-r^. c 

[0 15 6] CO:>K^mb^Vi±r^fc^. 
S4 8rttcE^;^^'>^^•-*a:^:fSi£:^*^*5. coJIife 

w-ctt. ^fca«f#»4 3 oc!>-aj*u-tf-^ftixx»x 

[0157] Ccr>ff:^jy>/%-"-a)tKt», t<T©J:5CC 
[0 15 8] +>i^^E. 1 . (iw. icOJEEJj 

[0 1 5 9 ] V = 0. 1 5 1 p 1 w' /E t' 
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[0 160] 

Cd=AV/Ap = 0. 151-lw*/Et' 
E^y>^>-(05ggSCd<D:t-:5<'-|a:. 1/10" 

-1/1 o^*tf^sm:^^i>z>. 

[0 16 1] U-oX. Ef)^>^^-(D^^mC 
-^-i>^. 1/1 0*^-1/1 O^'itc^i^CC. EE;fj 10 

^. 

[0162] 03 0«*»W©ffi©BE*3^>^N--(D«flE 

[0 163] 03O{C^nTJ:^fC. >i'^4 8 €r 

CC?>/tS:SC<t^tc. ^1^:7 JI/A6 1 0^— 
='->='A6i irtioott/t. cticcj:o. BE:^;^> 

[0 164] :7^j|.A6 1 O^i. PETr^8fi£$nrc> 20 
^. PETOi-^y^tt. 4X10' Par^O, J*3 
Bum. la1f--^X*i. 3. 7 6 4x0. 4 6mm' "C* 

[0 1 65] CCD:7-f;UA6 1 0<bOrii. PETtDffe 
tC. PI i7iiV^^h')^<om^^Um^. Ni, A 
1. SUS^^«f4=&3pJffi-C*^. 
[0 1 6 6 ] H3 1 \t:$:^m(DM(^t&(DEE:h^>^'^-(D 

30 

[0 1 67] ^tjl>r>^S4 8*JBfiJETSflnff:/u- h 

mi7^;l/A6 1 0*i9:t:t/c. COV ^ jVAS I 0 
r, 1 O/imOPETCC, n^v hy^l'hSSffil (X 

mii>fc. C<D:7 YJI/A6 1 0^, 15 0* C. 5 kg/ 
cm* . 5 s e c<D^fl:T«lffltf&Ur. aE:t>i$^>^v-^ 

[ 0 1 6 8 ] 03 2 ^^*^lacDJ5IJC[)BE*^>^^•-cr>fi^J5^ 

40 

[0 I s 9 ] i^m>( .y^m4 scomu:. mKS2 2^l^ 

fe(cJJ^EE:?'^-h4 3Cc|9:Ct6n^EE;^?^S^>/^-«6 1 
3«:Sl:f:/t^<Dr*>^. Jnffi:/U-h4 3«. /??5m 
mOP I 4 EEi»SCC*tl£Or. S U sm<Dm 

>^U- h 4 3O^yi-<>^^*Bac-r^S8:»30i:7 ^>rl.A 
<D:ft«): flIiI:/U-h4 3«r»DX-r^C<b«c<, 
^ C <!: 5 • 

[0 17 0] fiE«r d7^^x-^4 sccoc^-csi 

WTS. 50 
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[0171] ia33«*^WO£EmT^^:xX^^(Di4 
taa. 03 4«BI3 3<DBE18T^'^^x-i>©;ti60«; 
-Kr^U-A<D^ffi0. H35tt034(D';-K7U- 
ACDJttSH. 03 6»*^^(DaESr^^:xX-:><Dffl 
;5^S[r«J5E0. 03 7tt^(DSg«Jga)5ttB^0-C&-2>. 

[0 1 7 2] II®T^^:xX-^r«. m^(DyX)V\cM 

[0 17 3] fr^u:^5*tts^w-rs-r>i^i^:c 

03 3«:m'rJ:^«c. #ia<3[>Jim<*::/P 5r ^ 4 5 cc, S 
X;l/(c*tlC0:?fc3^|»<DBE«fl:x > h 4 5 1 

[0 17 4] C<DEESiffxuy>h4 5 1 yc©J:5 

:&ifij*>€>£Em»:/D ^ >>4 5tc^^s5[<3D^?joai;^*An 
SBEm»x > h 4 5 1 *?giK-r^o cntc J: 

0 . ffili^x Up^ > h 4 5 1 CD^mi. 1 fii<Dm(Omi^ 

ACC. m^ih^^KtxX. i«4 5O«rJgj0cT'5. cnec 
<tO. 2^JCDffm<*xl.y>F4 5 Ifflf^sj^JSE^n-S. 
[0 17 5] C(Di:5«:, fiEm«c:/P7i^4 5^^Q0i^ 
tfCitCJ:^. >'XJl/2^JC!>EEm»xu^> h4 5 1 * 

j^^r^^. coffi^ri5'^^x-i>4 5(i. SBEmft 

xu^ > h 4 5 1 3{»i. #H«it<D/cJJ?>. SBMEEm^^J: 
[0 17 6] C<D^^ts:mm,(OS.mT^^^:^-^\t,. 

n^(ofBL^mvm&t(^^mttii^. w^%. 037^:^^ 

J:5Cc. EEm»xu^>h45 lOMMW:. j^5^+tc<fc 
OmS45 1-K 45 1-2€:^^T5. cntC<fc 
•3. SEE«»xU^>h4 5 2<0iWaK:, -§1®*^?^^$ 

[0177] ClCD^gcDffiDlllL/fci:. 03 4SCK03 5 

cc^-r<t^k:. K:7u-A5 o*flac»-5. fp^; 0 

3 4tC^f cfc^^. *:*CC. ^tji^so O^St^. fi 
oifi3fe*i6f#af^>ffl3ac[>{Bmg5 0 1. 5 0 2 *iS:Ct 
4. 03 4(C^'*"J:^ec. :<7^^ HaSCUT-lT:<7:^ 

■Tct^cc, Em:/Dt^^4 5©i|iicc'&t>ii-r. C(Dy- 

Kr? A 5 0 «:*rO ffllf ^. 

[0 17 8]^XK:. 03 4{C^T:^t^ KftaCUT-2 

iisffi5 o oo^L. fisomes 0 I tO^ii^m 
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5 0 0*»«>ii;5^. *Lr. y-K:7U'-A5 0*»l4 

[0 17 9] ccD^. H3 7«:^-r<i:^«:, ^tjimss 

45 1- Ik:. jgM-r^^^ic. SfS^SOmSS 0 l<D5t 
SStt. SBEmj:.U-p'> h 4 5 1 CD»2<D^S4 5 1 - 

5 0 0 <t J: u^mmms 5 0 1 ojtatc^, ^d?>¥ffl*<=i 10 

[0180] C<OttSS0C*Jl*r. EEmt^-^U v^45^ 

[0 1 8 1 ] ccoar^tcur. i5gSi^^^>:/(D^:S:M 20 

3t^«. SEE^»xuy>h4 5 10^1<0^g4 5 1 
1 CC. SfflJ30mg5 0 1 <7>5fe3g«. SEEmt^x > 
h4 5 l<Dll2<DmS45 1-2{C. «lP^nS. 
[0182] -^CD^. US 4«:^b/c:y- K:7U-A5 
OjS:;^/-:^ K4aCUT-3'C;<7!y h'T'So COJiOCCT 
ffm»:rn«:^^4 5<DMffi!Iffi**iJfl3U'C. V-K 
^^\^mrctifi^ft:^tc^^ EEmri'^^x-5r4 5 

[O183]03 8«. :^^m(O^J\^^yXj\^^v h'CO 

[0 184] ia3 8k:ij^T<fc^tc. fui*co<l:^tcjg^$ 
ti/fcff^r^^^x-^4 5(3:. ^^J^5^-4 4Cc^3 

^> h4 5 Itt. lHlE:>*U-h4 3cr)*nBES2 2U:S# 
Sns, X. 03 9CC7j^"r<i:^tc. Arm(Oy;<j\^n(Dfc 40 

[0 18 5] 04Oti2^^?gcDffecDy-F:7U-A<DItt 

mmm. H4 2tt-e<D«s«i3a*7K-r0^^-5. 

[0 186] ia4 0K:^T<i:^CC. ita^ffiS 1 2i. 

y h-r^. -ei/r. CO^ii^SS 1 2i<BgiISS5 1 
3 <5:*, fiJiSOff««::/p ^ 4 5 (cK«)iit?. C0[> 
ia4 2Cc^'rJ:0U:. i^Sffi5 l2<DiHS«. S so 
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ffS5(*xuy> h4 5 lCD®l<DfiSS45 1 -1 tC. J8 

ttrr^ji^ec. s<bso«S5 i 3(z>5feigtt, siEmftx 

Uy>h4 5 lC[>m2(DSffi4 5 l-2(c, g^TSJ: 

^tc{ara^2?)Lr4cf<. c<D^tjisS5oo<bj:af{igj 
^5 0 icDitacctj. ^ii«>^Ba5C>^=i-h3nri*-s, 

[0 18 7]IEJC. 04 ICC^-rJ:^^:. M^mffiS 

1 2;RCffflmS5 1 3«. ffim»:/D^^4 5(D|^- 

[0 18 8] CO[>figtC. Sy - 12.51 
3frc^B3n-hL. am::/a t.d^4 5<DS^L//cl^i^ 

2i';-K5 1 4€«gssa5 1 s-cSK-r-s. ccoj:^ 

CC^^t. BEaft::/Py^4 5®WJEJ&flHC^r. U-K 

( c ) {&(om^m(omm 
^. 

[ 0 1 8 9 ] 0)02 0 7iMH2 2 "CSi?BU/t?¥ttii<5[>?K 

[0 1 9 0] (2)i^|«K:. H2 6«TrSi|«L/taPEE:/U 
-Mi. 02"C»?gb/cSStt**5. ?*ttJi©i5i^*>6^cS 

[0191] :*:^W*jlifiC?il«:«fcDSiML/c;!>^ 
[0 19 2] 

[0 1 9 3] ©tga6«©f^t>D{c. ^fflb(C<liJ!njffffi 

2 2«:BEmTi?^^x-:5«2 3fiC<tO^L/r. MSUt* 

[0194] tgS6K«:jSft$'li-^.C <hi&:< , Jnff 

[0 19 5] OL/3Cpfe. ESr^'^;xx-t>?:«JBEfi2 
2k:H5EL'CC^i:/t*?>. fiffittlgtt*«aJtBr*0, cn 

[lais^famftcsiw] 

[0 1 ] fts. 

[02 ] *^^(D0 1 (DmSW»rffi0r^)i. 
[03 ] *^?acDm 1 O^0fi«»fffi0r*-5. 
[04] 04(O«tfi£(C4$(t^>IES^XM{if¥g»^0r^ 

[05] 04O^^(c4($C:f^mS{$ggMStiffSi^0r« 
4. 
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(H 1 0 ] ^^m(ome(o^mmsm:ci>i>. 

[Hill *«58<?)»7<Da3BffiaacHT*'5. 

[012] ^^m(om8(o^mmg5m'c$>^. 

[H I 3 1 ^^^K<DS9<D^t?9f}rfiS0r*-5« 

[H 1 4 ] *^^<Dm9a>^p«s6f^stti8igr*^. 

[015] :^^m<Dm 1 0 <3[>S!?&fi^»rffiHT7*6. 10 

[016] :^^B^(om 1 1 (om^mmmmr^^}^. 

[017] *^§8^0v;^^yX;l/-^^^ F©^»0"e* 

[018 101 7©vjU^>'XJl/'^y F©»rffi0r* 
4. 

[019101 8<0'^J\^^y:X)i^^^ KOKS^^S-C 

[02 1] ^:%?gcD5¥ttJB^JgJ5S*r'5/c«>cr):*-:7'te 2. h 20 
[02 2] *^?B^f6<oi?;?^^i&— «:-r-5:&ffi<DSi?§0 
[02 3] :^mM<DBEjjm(ogE:h^^mMm^i>^o 

[02 4 ] :st:^m<omKmy- hcDiftWHT*-^. 
[02 5] *^|goffeCDiSffi>^b- h<DgiHJ0-C*-5. 

[02 6] hcDift^gs-r^-s. 

[02 7 ] 02 6<Ol8fiE<DijaiIKcDi$i^0^^4. 
[02 8] ^:^0JOf6<DjJniE:/U— hO|tt5^0-Cib'5, 
[02 9] *:^^CDS«0»nl£:/U- htDtftB^S-C^-S. 30 
[03 0] *^H^<Df6(DEE:t;l5^>^^•-co«^Ia^*^, * 
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' [03 1] 3t:«?B©M(c<fi©E#3 4^>/N'--©«fiS0'r* 
4, 

[03 2] *«?SO«O<OBE»^>^>*-CD«tfiR0'r*4. 
[03 3 ] *»9gcDEE^r5'^*x-^<Di*ta0'C* 
4. 

[03 4 1 03 3<DFE'^r^^^s.-^(tCmit>^'J- F 
7U-A<DW0r*'5. 

[035 ] m3 4<ov-y'yu-A(D$mmv$}^. 

[03 6 ] 03 3<OSMr^^^:c^^(D&^^xmeL 

[03 7 ] 03 e<om^mm(onmmvt>^. 

[03 8] ^^B^CO-^jU^yXjU^y F©«ffi0T* 
4. 

[03 9] **?a<0-=?;]/^yXjU-x5r FOfflBfflaT?* 

4. 

[040] 5jc«?g©fl6© y - F :7 I — Afl[>Si?80-C* 

[04 1 ] 04oa>';-Fr?u-A<DgjstRSSift?80-c 
[04 2 ] 04 1 (z>^sa5g^mrsiBg0'r*s. 

[0 4 3 ] S 1 ©ffl*a»j<DlttBjar*4. 

[04 4] S2Ofa£3^Sai3Oi»^0'Cdb^>. 

[t^Olft?9] 
2 0 yXA^^ 
2 1 v'XjI/ 

2 2 »nffi« 

2 3 BEmTd'^:xX-3? 
2 4 SSBW 

2 4--1 WtttDlSt^aW 

2 4-2 

2 7 ^>^^m&n 
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